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5t7| ?|Sh A^g a-^ QH S# g QS iAp| g^SMI W 713 §011 S§8 4= 

2171 eh ^7H2| §¥ 5h^7ie aioioii §11 ifib SW- 49^30114 S qt SaHe> s 

§o|q. 

E*K 71301 S§ #E1 7ISHS EigOiT^yq SjqqE. g^l 5l5e 713711 SJ7I ^jSHAlb §£1^^ 7| 
ffOI A|gi 4- E &q. 

E«j-. gf S4-Sb M^! OHM^ XHS7t gfJfli ifgoFOI EtSCHE! M^jq CH cq §Ej)^ 4= aq. ^. 3 

s gq ^aio^i se^ Hgoi 71*1 e^ss a ^, ^?i m^i enxi^sq hisjm. e 

b gtSg 4A| 101 AJgg 4- 

q^oi, g g^gai qe 5H§ HA| §x|(H|A|. °h§ ^oiiAiq dHS Si b&oi sjeai gaff 51^ qqq. 
ne^q. g A|of2|oi|Ai Afgg^ 3^ A|ot2| as. mia SSOiiAi ?|Eq 51 tSS §q 

3S0IIAI g OH. »m 5! b&S °4§ «gg AlSSIb 3101 s q US S? HHSJ ^ S&0| SSHS 4= 

£iq- 

oi a & a^. a^oi nu ^is^oiiai ^gtsi ^. © si ah ^i^oii 2ib hs §oii hh^is 

s ^oi iisoiTiq a^ttaq q atS ai £b §q^§°J 5!es 7i§§in. «|2 715.^ °J!§i2i hs 
^. s £Jai gftfoiiAi st^q H2 §ofi hhx-ie! £iq)oi s^yq q e a^oii. 3a1| ^ 

i gqg TltHW 4- Sib ?]a10|| S§Elb 31°S ?l§SFffl. -JSih 2§S g7JAm SflfflOl sqs 
eOloMI dHSA|?|3 b^Aia 4- 2iq. E&. §71 S^0| A||2 7|&q Tiq 33 §011 g^SEIb 31 
oi anr*!o|q. E°h. sti 2 -4b n §q Si^ej ?)x| Eb §aatsei q SAiqoii m xiq 
(cut)7|' §SE|2. £1=E£ ggolb S7|^7| §§q^q. Eb §71 Sf^ 5! qq 2J¥0|| 2^¥7| s§ 

E«f. Sli 34 AIOIOII e!7FSosiH S7| ^101^ ?0||. g& E+¥l^l Eb ± 

StfAiie □i^sj diss ghsoii ssai?| 3gxi5te°£*| °q§q 27| bH&S S q »as 4 £jq. 
27| HHS, f S «101^ OH. 713011 qoH ^§§1 &!b Qm 344 24 A|0|0|| S3 

§ °l7|o1b bE7| yOhS 4- 2!n. ^bO||Aie.i 212 34 A|0[01| 3£J0| °I71S 4= 2i 

q. Eej. ?Hggi qgs^i °^ai H Jfl SES, ^§#g 7ismb Eb yzfe ^otib 

§ME£ g 4- Siq. 8bO||Af 2 44 M± 3 4 A1 01 Oil ggf§ °I7|S°^*I £7| Ml 01 

Sib S*0I|/H 5x1. 32J- &J^1 3011 Eb 2°J oj71?0ll 3^a| BhgOl ^01^ 4= Siq. 0] EH. UHSF it 
SSfoi S§q Eqois S ehm 71^5171 anboil. wehoi|2oiia1£{ aoi a1I2 34011 *iqp ?i?isib g§# 
§!8b aq. 

q^oi. b &Soi| qs bAi§ ha| §*ig 2J3Sfb SfBlS. afsoii 7ie §on uhs^s ais 
siq bW s^q^oii 7!2& HSIii q# «|Oia2S*l, £7| udifq fl|017t SA1§| SffiS 4- 2iQ. 
qqAi. H|A§gf 3 7|| 21 5E|l§ qq A|qx| S4 «g01|, b£ HH»0| §7| g§S g qE 5 oil A) a 
q e 7CH S1-71I S^2£ B§S 4- 2iq. Oil! §S- ^S 2 ! U H^= S^ 0 " A3|Ci^ 4= Sib 3^5 
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(cinnamic group)jl} ^0| ~?\ H§ EEifr AM-LCD 1996/ 1 DW 1996 DigeSv jf Technical Papers 

£1 p 337011 H}2* gf0| g#g 3£| £A r OI| °|SH 20| g&S 2SX r 7, HHS^°SA| A r g£| 

H, 2*2*2| ¥¥0||A| Drri3« So r 0| d|^gSWI 3EA|£| H £*l £S 5£HH!i &1 = fe StJ 

°s HejgE zi-oj 4012a. oieiB s^oiiai. ct^ssj aoi atorsaa ^ hh»s ?i£ £14 
^ s^sch. srs mxi aztsai q^soi ar^SrQ. 

0I3B g*f oj uHSf gfSe 5X|E|01 3Eiq. 0195 3¥Oi|A|. SB EM SEfe iSSSIS 0] 

i3 HI MS 5!j§0l[ StfA|?1 2gX r Srl*°S*| =PgAl ggg § Gj Sf^If 4= 

a ygOf|A| A r g=! B?l*ll EE^ iS^AllSA). SSf S3 3Sf 0|g2| ±30*11 

§ ou= smi ArStf 4 su. gsuai se;= ^seaife oisoi sifa^ nf€ ^ass sua * siq. 

gs|5j gg cjo|^| s - igefllfe SWIB S!§§ gJ°?lfe 51S0IIB TJI&Elfe 3101 OfLJB, X r 2| 

£j 3011 °J°> ygM 2t*|f 4 £ £l°01. §^21 10|S0|£rb B3 0||A1 Xr£lij Sir B^Pf Ul 

SESh. £ yj-gOII A|-gB Sl*g£ B?)*1l SS ^§ ?5f £i= i^lfS 3&o r fe 9Jjg ^X r 2r H 

?5 | 3*= atfM^ + sia. nau. s&eoi «i xiss r E^ aiss lab a^i m 

S0||. ^2J3|°J £tf§g! 4 2iq. £E*h. BS BflW0H ^5lb S&sO|7iU 5Efe 

01 g ESe 3g 0|^2| JI^S! 5 qg 3|feg eg 3*te B^lgJ 4= £*q. 

g &S0|| A r g=! SEfe Xt£|£ 3 3St B?1xllSAi 0111 SB. B& 0f3i! ££P£J. 2-011 

EjsiAj o r 3aaio|E. Ygotiij o r 3saio[e. Y^oiie oiagaioim, 2-aibohi o r 3§etio|E. 
ofaiaioie. Afons*!*! o r 3saioi^. 2-s^oie^aihss oi3aaioie, oiagaioie. 
N.N-qoilBOfDitoiia OfSiaiOje, N.N-q Oil gofoi toil g oi3gaiom. qi^5UE}y OrSiaioim, 3 
B10|>J OfSiaiOlM, Qie^orOIHS ¥ = 0|3aaiO|e. Ol^^y OrSflaiOl^, 01^016! ojsaal 
Oje yog O r 3iaiO|e. gegaj 0(3gaiO|e, I«|^A|0||i 0|3gaiOim. mmAjqoiiag! 3EJS Of 
3Ha|0|e. 2,2,2-eyo|#SSO||^ 0^3ia|0|e. 2.2.3,3.3-|EHS£ng| 0>3SaiO|e. 2.2.3,3- 
Elieygs^Hgl 0|3gaiO[s. §J 2.2.3. 4.4.4-fl|AlgSS¥a Of3^a|0|E ^g Afgl? 4 2IQ. 

££s>, BiJ ^isa DiiE[oh3aaioie sasa. 2-ongai^ unEtoi3aaioiE. ^aoiiBDiiEioiaaaioie. 
¥^Aioiia oiiEtohaaaioie, 2-AiofkonaDiiEtomaaioie. miE,oi3aaioiE. AfoiM^si^DiiEf 

Of3i!aiO|e, 2-oJ0|H^A|MS§ 0||ErOP3g a|0| i, 2-0||^A|0||ij D||qOh3gaiO| E. N .N-qoi|g 0|D| JSn 

B [HiqohssaioiM. N,N-qonaomitoiiy oiiqoiaiaioiM. qAfoim^Siqy [Hiqoj3iaioiM. qAi 

0|^S5yq-y D^|qo^3aa|0|e. g£|0|<M H|]ej0r3iaiO|E. aiMEtmoiES ¥^¥1 0||qO}3ga|0|e. 

oi^ay [l^[E^o^3galo|E. oi^ai^ oiiqotsaaioiE, Efog uuqorsaaioiM. siig dheioi3ij 
aio|e, nii^Aioiig rniqoh3saio|E, «I^A|qoiiSigf gsi^ oil Etoh=ia aio| e. 2.2,2-eetoiM^^oiia 
0)!qO r 3i!a[0|e. 2.2,3,3.3-g^i£§M£3 D||qOf3SaiO|e. 2,2.3.3-Qi MBJgSSHSl D||qOr3 
SaiOie. oj 2.2.3.4.4.4-fl|A}gSS¥g O r 3aaiO|e §g Atgff 4 Siq. 

SESh q§ o r 3gaio|e 4.4- -brOlffliy qo r 3flaio|M, qoioiia^qo|oimi^ea q 0r 

3gaiO|M. 1.4-H|^O r 3i2gJ ^AISHS!. 4.4' -d}0|^0f3S2S ^A| qO|H||y Oil EJ| s. 4.4" -b|^0lg 
|2| ^AiqOiniiy OIIB, 3.0-H|^[1.1-qO|D||^-2-0|3gSS! ^Aionai-s^.B.io-Efiey^moi^Es. 
5]°q3||oj, a. a' -B|>i[4-0f3a2.a ^Alffliy J-1 .4-qO|0| 1 .4-H| i0h3S 2^ ^A|Ef| 

g£(|f2£ 4.4' -H|^o(3g2S ^A| = q^¥£S uhoiMiy. qoiona^! 3211 

qoh3gaio|M. i.4-¥E»oiiqsqor3gaioiM. i.3-¥g3! gei^ qo r 3iaio|E. qoi^ejs mqy 
qOr3SaiO[e. =B|^|# qo r 3aaiO|M. 1 ,6-«!A r 0]|q § qOf3aa|0|e, UI2¥i!a gejw qo r 3gai 
OIM, ElieyoiiasilgSll qOrMaiOIM. e£101DI!aS 5S?H ^E\0\0\^M3 I \Q\^, EliqOI|£|eE|l 

£^o^^aalo|e. syqoilEJS£IS Meioio r 3aaio|E. q ¥¥D)j ^= SS ih Ei|E^ojaaaio|E. qgiqoii 

BIEBIS *jA|O r 3iaiO|M. qgiEK)||£|Ma|§ HtSrO|^*A|?yqOf3aa|0|e. 4.4' -qO r 31»£SJ ^A| 
iHS!!. 4.4' -P0r3g£gJ ^A|q¥S r^gS!!. 4.4' -q0^3a£a ^Aiq^S ±*MV1, 4,4' -qo|3g 
2g ^A|qoi«i^ i^SJ. 4.4' -qoi312g ^A|qo|g¥£S^ie!!. 2,2,3,3.4.4-*«A|i?£sgeq 
S-1. 5-qO13ia|0|M. 1.1.2.2.3,3 a|A|g¥2SHS^-1. 3-qopagaiO| e. 51 ^3jB Ot3ga|0|e 

§51 ^q §g M£it 4 £iq. 

E*h. qg tHiqo r 3aaio|E strgoj, qoiias ^EJg qiniqor3aa|o|e, 1.4-YBOIiqs q 

D^|E^o^3aa]o|e, i.3-vaa! gsis qD^|qo^3aa|o|G. qoigsjsaiqy qmiq-oisiaioie. sbixi 
m qmiqoi3iaio|e. i.6-«|^«ia« qDiiqo r 3iaio|E. ui£5!ia geiS qniiqohsaaioiM, ejie 

BtOIIHSj g£|^ qD||q0Ha|0|e. e£10|D||ag £^01 0t3aai0| e. nyqo)|qeaiS g|SE[0t3 

gaiOIS. SIEtOIISIEEIS eB10|(Hjg0f3iai0|E. qEeioioiias HSSH0||g|Eq- 5iiyor3aaiO!M. q 
B!EHWe|eeiS a|AfOJ3aa|0|E, q?liqo||£|e£JS atS|0|H^A|SiqOf3ia|0|e, 2.2.3.3.4.4 , -«jAf 

#¥2£?LiBqS i.5-qniiqOr3aaio|E, □} ^aiB miqohsaaioi E S£|3q §g Afg^ 4 2Jq. 

3£l ^E13!. OrDl^^q^! U| U OM|E||0|S 0|g?|^6fq. 3£iq. £8**1 §y WSJd 3§* B¥l 

xlPt 4fJI& aoil xiltlEJb 31^ oiqq. 

a aego| ^Xf 9S0| 3gA| XHS21 WIS AfO|OI| Sfll ¥t^OI|A|°J sfrgOII 2J3H g»»7| 

tcHSofi. B^IMfe §¥29 gxn Sl*Sib 3¥A| sifgg! 4- 2iq. 01 yB H^AJ ?1*1SA1, 

2,2.3,3.4,4-*!!At0r§^2S5!lB0iiqg-1. 5-Q 0 r 31 aiO| e , 1 ,1 .2,2 ,3.3-m|AfM¥2S 5£?H, 3-q 
0^3aaiO|e, 2,2,2-Ee|0lS¥2SO||a Or3BaiO|E, 2,2.3.3.3-lUIEt gf9S 5£1 0 F 3Ha|0|M. 
2,2,3,3-q|E£tg¥2S5£g Oh3gaiO|e, 2.2.3.4.4.4-^Afg^£S¥a 0(3iaiO|e, 2.2,2-ES*0i 
M¥£S0liaDliq0r3Sa[O|e, 2.2.3.3-EHepjo r g^2S5?.S O r 3aaiO|M. 2.2.3.4.4.4-a|A r S¥2S 

¥a [H|E^o^3aalo|e. §j ^aiB oi-saaiom ssooi gg agsi^ ^t^gs a^s h&m s&s 

ifs*^ 3 of B¥lKl|7r ¥ B*S9| i^^r EUM^AI A|g?j go # g 0 |qA|0||0|q 

X r £ldS Atg^ 4 2tq- 01 £) oiUAloilOiq^i Afgi 4 acj. on* §2. 2, 2-qoi|«A| 0M1I 
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SHIfe. Z-^OIE^AI-2-DIIB-l-ailL-t-S. 1-(4-0|iSSgIf||y)-2-oP0|E^A]-2-C ^HS5H-1-^. 1~(4- 
£C1|£Jmiy)-2-5tO|H^A|-2-0fl§iSS?H-1-§ f|2| 0M1ISI)|^?li OtMA|0||0[Ef£f: SISojDijgoiiEiie mi^ 
oi0i|S0||E(|5, °J m§ qmig 69 3!2S°!7|| 0|LJA|0||0| E|£t: S]5Pjnj|fe. a!5£J, 4-Hfjy 

ai^ffllfe, §y 3.3-qDHS-4-D|j*A|e!l5IHIfc §2| «tf£H||t7j| OIU AJ CHJ 0| EJ 24- : E|^£*£ 
2-tS£E|=<i^. D|* 2-Dj|SE|2A^ eoj EjSAf^i 0) Lf A| 0)|O|EH£}: qOrZSUg £^711 0 |L|A|0||0| 
"M: fl=L|g o|L|A|0J|OjEi, 0|££Ug £^711 0|UA|0||0|q£r. ^Ell^g £M71| OIUAIOIIOIEI g 

5 Arg& ^ SICK 

se&. 971 seai aw^fc ill ei-oii ggsj y^oi ^asQg 6*ii6 a a. 3em. a^si 3215 

stastfl ?|SH mi§0| 9S SSSrb 3?, Sfi A| 2!a& Plii AhOlotl PJ7|E! 3S2| ^90| 
i?i e§ ?§g3, m^gsf 371121 gqpj 7Hd£io| g q us ssoi oi^oig 4= 

P^OI, Si±mo\ HSUSOIIAt g^J AjEflS §HHE|E^ 6£r92| g£| EEb ±71 1 t,^A|^ 4» 

91Q. m&S\ g^£!3 SA| Sx|(CRT)0||A|, HA! ±3E!6 4= gJE|2=o t H| 51X13. HA| 

±336 soi 43 isais(i6.6 gjgj*) §3 =&h &x\&q. o\s\m. §St9M hai& m. = 
m^at §st# Mo\m ot?3E sow sfc aisoi °iq. oi£r6 yens. oh§ hai 9x10114. ± 
3^6 16.6 ijeis §3 hisisq. caetAi. §^931 mao\ gsioi*= qg =^9 a>oi 

oil §ss r 6 ^601 soixi?] &q. qstAi. 25!ss sst9oi §§§ ^ojy S aejq. 01 m ^ 

HA|7 r 16.6 S£j2£| g^gOil £j£Jgqg. S5&0I 9±i 4 213. 6Sr90| 0H£o r 7l| ^OIS 4 
St^- 01216 §£r92| »EIU ;q|7i7r If^gi 2|D|&q. 

OlSfOIIAI. Egg 6 gjgo, £j A |0j|g 9*11 S| £gS r 7|£ £ 3§ g y^goj 

£JA|0||0|| C|l 3A r g eiJS HA| 9*11 EA|8 r 6 3£E0|q. 

E 3CHI EAIE! ti\9i aoi. 9^3 S4=3O06)0| H|1 713007) 9«| a||x|EJ3. lai^EJI^ aHSSES =? 

aa SE|(aei seis)sai jg? ofqy ^ei «q §y y^s gqgA) =a|0(| yAf 

§(105)01 &S4§(106) ^0|| HH*ISQ. 7i\2 7|&°SAi ^ie(103)e, QJjg#(104)e 

4oioi] =pui°i sbi gEi^Ai soma «un(io5) yoii BHxi=iq. J=g3 j|3(io3) oi xin ?ie 

(107)011 CH?fotE= HHXISaHSiM. ¥SS 7|ff(103)0| g gJA] ^tfo^ j|n ?|g(l07)2| ^=0|| 2911 =| 
P. 3EJ3. £CH« 1/4 1WSB(102)0| ¥9^ 7|ff(103)2| g £J4 gfSSJ gf^OII H3 ^0|| bHx| 

£13, 3&&(1 01) 0| 1/4 Ef&SSI S ejAf ^tfOIIAI gj^0|| °(b ^0)1 HHaIS^- Sa»(10 

1)6. ¥3^^ 1/4 m§B(102)2| SSfflll CHSH 45' s S^EIE^ BHSISP. ^SS 

(104) 6 xiss agioi °i7ta m ai emioi^ 01 s.mt^*j yasiE^ gagq. 

s-oi aAiis, asshdoDa 1/4 wse(io2)g sats^ gjA^s-doooi s^eaon 

£| ^^^2] gCH« 1/4 Hf§S£| S*oil 2\m 45" §E5 7|PCHfjq. 3^3. 

SAOI. Sifff (102)21 ¥ Hi ^0|| LUSH A|J(| gfg(SE^)°S 45' £ b|i§8^| UHx|E|^X| EE 6 & 
CH»»(S^JHS 45" S U|^^5f7|l HHx|E|6^IOI| Wet. a»e(t01)3J 3Cfl<* 1/4 Hf9B(102)S =2|o| 

6 go\ 5ts=is°ixi ^gggpjxig ggs^q. 

0|of. 995(101)3* 1/4 mSEK102)0| gO| 0\\m fS, ^^SS(rightward circular-polarized I igh 
t)0| E|E^ UH*|E|^ ^A|0||£| §5fO| ^g@Q. £ 46 %|A[S0| ^SSSO| EJ 6 S 90|| 1/4 HfS©2) 

ySfUr SS5f2| ^grg qqyj oiiAjajoi ESOiq. g ^AiofioiiAi. £ 4oi| L(qy a 

01, ffl^S(ioi)3r Sd|« 1/4 11} S 3(102)6 1/4 maS(102)2| ^g(902)7 r HS4S(101)2| ^31^ 

a»(901)0l| CH5H AI71I »B2 S 45" 7|g01X|£^ bHx|E|3. ^91^91^ XH£g2| §£f S «H4S 

(105) 6 9-^ eojA.egfright-iwisted) =y|^F1|?J XHSgHS ^^SCf- 

S2J aECNIAIE. 1^2^ 5H§S(104)6 S6 E6 925=t°£JiM 1/2 ErSH[3r §&S[ ^fSS *fq. 
^. ?i^x r 6 2!7 r SfcfOll S^SrO) 03f 3iA]0|0||Ai 2at°|q. EJA r ^(100)6 393(101)4 9L|)« 1/4 
HrS3(102)M 2fS&°S*l ^gasgq. 0| °HS#(104)2| OH, oh§#(104)§ 3 

m& ^9396 ¥323 3CHS M£II^Ej|5j XHSgo^ g2J a y A (ft(io5)oi| 2JAHfq. 

M5||^Q|a XHSSOI ^#£2£ e?I^E£|?l CH60II, gai^EflSI IHgSSJ E|X| (pitch)OII CH6S r 6 96 
&4£I3 ^93901 @q. ^§5(104)2) ¥)9X r 7r 00171 IH60II. -9^336 ^S!39 HPI£ ^SS 
(104)* 3SSI3. 9CH3 1/4 1193(102)011 2JA r £l6q!. 016 393(101)21 ^31^ SfSfe 
xiAj ggog g33Cr. rx|B}4. ^id 396 393C10DS 3fS 4 £i°01 #A r 9(130)0| gc(. 
= , 0| £ribCHI6 Sai^ai^ aH£=2| ElxlOII LH6of6 a£)7 r HA|3 q. 

Ef3, ^IS#(104)2j ¥)9^7r 5lj§S(104)0l| °!7 r S°SA| jc^ 3 OH. 1/4 Gr93(102)g 3fo| 

q o S gg 0 | g fe ^6 5H§ #(104)011 2|oH 3^39°M ^3E!Q. 3BI3, £rS396 i ell A 91 a aH 
Ol^OiS 3E1 3 345(105)011 SAi&q. iai^E||a{ XHeSOl §^AEg;| 

HH60II. irS^96 S£l SE1 g £rArSO05)e Hr£fAi. 9 g4§0ll 2|5« ^4E|D1. Sl^OII 

6 M^IOI HAl^q. 

h ^A|0t|0||A1, S[i2| HA|6 °-!|g#(104)2| e|EfE|0|fl( retardation) ft ^S1A|?1 3499S 7f^ 

A|U£2S^ HlOig 4= £iq. «HAr99g ^SrA|?|7| ?|ot01, 9f?22 e»1Ss AfgohOI £I7| 2 

2is ssmTiq ohs a moiiAi ^seai ^ m ei7is r 6Pi aisei^ 2^ ^sshoi emsi ajg 
auioiiA) £|qa[o|Aio[ x r o|7 r U7|| s r fe 9^o| °iq. ajq-Af. #ai^E||a aHSSOI aei flEj a &!A, 
S(105)om A|gq6 5r^7f g+6(bright) ^EH7l S EH. SMI 9 6 SS90I E|7| 0H60II 

ssai me 2ie^oi an. cnyAi. 3°j ^901 °j2i sehs hb»sq3 axiqa. §eh2| 

gt7| HA|7| 4 ^. 5H§ 7I30II Sltt «hSto, 3 LH0f|A1 UHtf fllOift 127 r &q. 

CtlEfAI. 4=S HHS,f a=«|A|. £IS( rubbing) Oil 2|SH ^7| HHSfM flifi-gfiJI @q. EPJ. 4^! 

HHS SEOIIAIE. °J!S ^X|7 r A|HMq6EI6 a1|0|& g fi7| ^711 E|3, Ai|S7 r g0|3 3AIS <*\ 

m HA| Sa1= 4= 2JC|- 7(| q7h XHSS0I A r gg g£| §E1 g 3A r g(105)0| 013 

9E S4=5 r X| &7| QSOII. SA r 9(100)2J ^£7 r 9s5r01E 90| 1£ 3S|3. ^XH7 r g315r6 §16 
SIP. SE&, #(105)01 CH meh 9E §4S(X| gf7| IH6CHI. g|6 3A r g ^9 HA| 9a|7| 4= 21 
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C C 

E2. #£! 7|50| ¥g£ 712(103)2) W 3|&(107)go S §«og A r g2Q3 2X|£)E. 8711 Si R 
§2J 230IIAI g£l±SN 7(201 A(g§ 4=E 21 Ch 71201 3911 7|2(107)2£A| A)gS|8 3 

8. 3 S4=g(106)8 7|5(107)2| ™§©(104)0| bHX|E|8 ag^ QI9Sr8 *g.0|| UHXIg 4 2jq. 
012 . g ±JA|0l!0||At21 ao|. 2S4=5(10fi)0| H|1 7|5(107) 22| 5»§ fl| LH^OH 3£<fJ8 3 8. ^El|o| 
31^ SS21 28 M832 ^2# »|1 7|°K107) £Ai Al§2 4=S 2JP- q^0|. g ±]A|0||0||A|, 

325(101)21 201^ 1/4 & F 22(102)0| °Jjg 2]*. = 893 712(103)2) gejA) 22 32*2) 
20|| bHX|8.q3 fiX|£lE, 832 7|5.K103)3l 3 2¥2| °J{§e(104) AtOIOtl BHxIS °[C|. 
711071. 833 712(103)8 325001)2* 1/4 1123(102) A)0|0|| HH*IS 4=E 2iP. 
EE2. S iSg gej g Ei g 2Af#(105)0| X1I1 712007) 2| °->!S*(104)0| 5XH6(8 *30l| UHXJEI2 
31s »q. =. aa SE | a 22^(105)8 OJjg gj LH2J jgj] 715(107) 20II 93Sq. «2 

2 H±2! «w| =?§o(7| ?|2 H|)f3 (EA|E|X| 22)8 2 ffljg mi ^F^CHJ 2 Sl± 

o| §Sto r 7l| fiX|A|fi SS7I £ioQl. 0|§e BJfl ¥^A|1J 127) 35114. a 2 

S0l|Ai, §£) §E1 g 226(105)8 ong g mo, jih ?|e(107) 2011 bHX|£|7| HI 8011 . S10| SP 2 
7)1 0|¥CHS ^ 21SIH. ?H?S01 84SU. 73| S0I& 229 e«§ HA| 2*11 4 2iP- 7)1 

P7L CH2*2! M2 7I22SA) 7|feo-|8 833 713003) Oil 8 §10| S2S S±7| g!7| IH80I!. JJM 
7I2 S? 833 7|22j §301 Q 013 i£X( 2711 El 01. US! 23 S 2A(§0| 833 7(5*0f| UHX|E| 

2221 22s hai ssi oil uifli a*! S75i fli^s ^ am-. 

CH2S. g X1|2 ^AlOlll £324- E 5^ g g?g°| X1| 2 ^A|O|0|| ttfg 2A)g q§ HA| S 

Xie UE^LKfe 20EO|Ct- S $JA|0||^ Xi|1 ^lA|O||0t| ti\^ 2AH ^3 SA| S*|2| HA|^ ^0|| 
s ?7|£ bHx|2 3J0IQ. ^A|0j|OltAi Uh^ ^0|. XJ|2 7|2°SAi 7|^S|b ?S« 

712(203)8 ei|g#(204)S AhO|0)| 7HXHSfCN 7(2(207) 3t qtf5(3, ¥SS 7|2(203)S «|1 7|2 
(207)MQE S EJA| gfgfSj gg^OII HKx|@a. 3 ^4^(206)8 XIH 715(207)°! S °JA) ^1?E| ggf 

^ hs ^oii. = m moil hhsisci. sy. iai^en=i xhs#hs oi^ois ay §ei a 2ai# 

(205)8 3 S+S(206)£| S °JA| gf°*2| Sg|= 4f0|| HHA|@a. 7||C|7(. ^^0|| S§2(201)0| BH 

*1£|fe SQI^ 1/4 E|S2(202)S 712(203)51 3 ^|A| ^21 SS= S3, ^ ^ ^2j £|=0|| 

bHAl2C1. H£U, g ^|A|0I|0)|A|. 5|(208)e 332(201) #o|| DHxIgC}. 

S ^A|OI|fe. W ^A|0j|O||A|2| ^01. HA|7| 7^oU. §012 0 |ge ^bCt- q5*0|. an 

^AIOIIOIIAI . ^ai^E1|B| X1|gg2| £10! 2A(2| X|»^0| ^S|7| OH80II ^0|| m^Mb AI0R0] ggx[ 
S8 S^E 21X| 22^ ^(208)01 qiSOII. ^ ^A|0I1AI8 S A|0)^# S0I5J7II 31 ^2.' 

o. nei2. 22^ efs asja°s*i. s ai 01^21 s aioro^ soisitii 22 Ji^sm. 

CH°2, g a|A|0||0||A| a|e HHxiaoSJlM ^CHXIb S310II D|oH ^)|o| ^S2Q. E2, 

2 ^JAIOIIOIIAI, 2A|3gfO| e!»g#(204) &K3II oj7|g gafll 2|oH X)|0|£|2 1 1 ^A|0||2| >J3t 

22 8| §^S|Q. S22(201)0|| gJAfSIb 2JA|g(200)3f B&2C201) °^^E| £A(£|^ ftA^(230)8 
22 S S| (208) 2| 22 = S0|| gaShOI 223Q- 

22^18 S3 o)d 2 AlO^Ztg 51|o(2 51 0| y\^o\Q- A|S2 2|°^^E|2| £JA(220| ^3|E|E^ sin 
S2A| ^22S ¥3|A|7|8 222 Q ;(2O0)M ^7||S 4= 2iQ- 3£|2 2|(208)8 U|^s2 gfU 

°S¥E1 2istJ2| a a Oil 2|$« gS§! t^E ?JI4- 2& 22^ ^(208)0| §2A) 322| 2|E0||A| 2JA| 
2 gei|iE)|a IHS2| E|X|7( 3^^0(1 m§SI2 <e!EI02| 2A| 52i(Bragg s reflection conditio 

n)M 2^S(E^ ^7)(@qs, ^ g£|7( HA|§ -t- £iQ. 0|&H. qff §£)8 SiOII dH*|SI2 
5101 £123 01 P. EE2. 2AI20I 22S e|(208)# 2^5(2 °!7| IIHSOII. 2AI2S Sj&CI 22£I3. 

e.^aoi afe mom ^oie( paP er white)7i aai ^ nQ. q^oi. 22^ ^(2oe)s gat 

IH. 2A r 20l| CH^5r8 S22| XI2SM 5SU°S*I A|0|2|S 5§1J- ^ 2[P- □ S3). 2A( 21f2J 
XI8TS0I QE ^+2) 22S 5t(20B)0] Ed|E|3. 0|gg m\ ¥^S2S^. A|0WS 311 4= 

^£H0||2. 22S ate AlgSIOI 2AIS HA| Sx|2| AlOWg ^519 21 5)2 ^§£1 3?. 

9J32 S)^2| Stf8 XII71S 4= 213, 8A)7| 3x4 M0I8 A|x( 2XJI7I 2I«C(. 3EIU. 2 £ A|0||OI|AH . 

AHSg2i Ol¥015! aa §E1 S 2A|£(205)7) eHSS(204)0l| eSS)3 2i2 312) gai^Ejl 
B| XKS*2( £3S! 2A)2| X|*?^0| 512) 27)X| OlffCO 21 3H. AI0R0I y8 S^OIIE ^X1(g A|x| 

g«|7) fe^olXI Sf2 0O0I 2P- 

PS°S. 2 2S2| S|3 ^AIOIIOII qSH ^S2Q- 2 ^A|0|I2 MI2 M A|0||0||A|2| 22^ ^(208) Cfl^iOfl 
22X1 229 5H§5S ArgStfe 3!0|q. E 6a2f E 6b2 2 £S2| «|3 *JA|0||0|| tt|2 2A)g °J|g S 
a| 2X| § qqLHb 2SESAH, e 6a2 22X) 229 0 -*!SI 2011 0)lfl2 3 2J7|£)X| 2EHS 
qqm2 aou. E 6b2 22X) 229 2011 3301 eJ7|£! 2EHM qqt«q. E 6a §J E BbCHI 

UP2 tJ|2r 20|. H|2 7|2°SM «Hx|E|2 ¥SS 712(303)2 °J|§fi(304)l 7HXHS)0) 73|1 712(307)2) 
2iq. 712(303)8 7311 7|2(307)2| 2?JA| 2921 S90| £|E^ Ht|X|@q. ne|3. 

2 §4^(306)8 ^111 7|2(307)2| 2?JA| gj»2| 32* H320II S^E|2, Sai^E||q XHSgES 0|^ 
01JI ^£1 S E-1 S 2A[g(305)g 2 S4=S(306)°| 2 SMI 2Sf2| 32* 2011 HHxlgq. 5E2, 
1/4 HI 22 (302) 8 ?SS 715(303)21 2 °JA| <g*f£\ 22^ aeyoil bHX|E|^ 22. 222 
(301)8 1/4 11125(302)21 2 2JA( gJ82| 2 2* 52 2011 HHXIgq. 3212. 2 ^JAJOIIOIIAI. 2^X| 

229 ^SS(308)8 2122(301)°! 2£JA| 2Sf2| 32* HSCHI blix|@q. 32(309)0( H2X( 229 
^§§(308)011 S^2£*1 . 22X( 229 ^9(308) 2011 £.I7(E18 3201 XlKXgq. 

X1I1 ^A|0||2| 2121 ^A)2 £!£|0|| 7|fES(01 EJA13(300)0( ^£1 gE| 3 2A1*(305)0|| 2|oH 2AIEI2 3 
8. 22X( 229 5H§#(308)S^q gA)E|8 5220! ^q. 0| 3gX) 229 ^§*(308)2 322 
HHxll gO|| °Jjg5|(l iquid crystal drops) 0| ^A(E|E^ E) 01 2jq. fi^2£. 3201 PJ7)o(X| StB £ 
8. SA(2(330a)8. E 6a0|| UP2 ^2r 20|. 22£]X| 2801. 3 0|^8 0Hxl|21 32X(2| 5S§0| 



33-10 



^2002-0018088 

saeaj aiawci ak-.-msoip. eng. y& s&oi °p r Eib at §21 ^sei 

«H80| E|D|. 0H*I|2| ^SIS 712| ggSfTII E|0| ¥3 tfEJp r grp. 

oiis S3, lai^am xhs#°£ oi^ois §&i a swsoosjsi m*f?h geiai ±3 zjes 

¥Ei £JA r §K 300)01] qsfl ±g HfSOIIAI «EHH2| «|Af EL^8 r £= SSEIb 3?, 2MX1 sag 

°»3§(308) 3011 3 a 2| oj^g ojoH *g 3EJf7| E| b 3? «i/ffi| ^3 SB12| (£|Af30| 

«UJE|3. 3gXJ gAh§ °ij§S(308)S 3Smoi ^A r 2f(330rj)0| gq. j^, S g a &AfS& X| 
S3 01 feP. 0IBI& 0|ft£ ojoH. §g A r 0^0| ?SHS 4= 2!P. fifS. 3^01 2!7|E|X| StE #EH0|| 
Alb. £ BaOII UE»y H r 2r £f0|. gA^(330a)S 3& SE0I1 0}^ gj A|012|0| =P*HS 4= 21 

2SXf ^3*(308)S S3§r7l gfS°£A|. IT02I Sfb 3^0| §3EJb ¥33 7|S 

(0|EA|§)3r 3£X1 S£S BUS (308) AhOI CH] Jfgf^ StDI (photosensitive monomer)^ °"32| 
¥2J5P. X r £|Ajg £ArS°£*l. EEOib gBEU. 3 ^ fl#0| SE|gp. SE5. 2gX r gy§ 
0 ^§f£ ¥S3 71301 HHtiaoi 2ib &EH0||A| A\%m 4- 2J°D1, §13 H£X| 9!|§#0| 33 

Si etoi Ei7i ihsoii. Eigxi £38 °"3S2] °fl Smsna. ¥3 3=:m n ^ 3011 
aas 4>e aq. qsjoi. ft ei jms i^^n 7ib@ ¥33 7ib°sai Arss 4=e sjq. 
:u"x r gt>a 2H§s(308)s sat m. & s&s asm son sjsh 4=i5Eib 3101 omet ^3 a 011 21 

SH 4SEID1. 2SXt;t g£jab §il ?ai CHS" 4= SiSDf. oiag 0| go} 0| 9S| 3B £§1? 4^ 

2iCl. 

7l|Cr7r. 73|2 ^A|0||2} ftAfeJ 3B3 e|o| HgXf oh§#(308) m\ «Hx|l 4^E 2iQ. 0I1S 

5|0| 0| 3^Xf ^A ( « °_H *jf|(308) Afo|j ja|S@q. 3BJ2, 

(308)s Ah^Ajoi fl|ggti|o| oi^2j 4=S^ 4- UMA. ^ 

S (308)^01 AfgElfe AiEfgj^ gA ( § Mgg (30 8)g gg^fe 3¥0|| g£| g£| 

?l aq E.^iyf hah ^§4 SJQ- 

a§££. £ g?§0j| 0}g H|4 aja|«|0I| Q\m SS£fp. £7g a ^S£| «|4 UMW &\B HA| 

axis i46tt!j agEoia. s aj/joiioiiai, iiEi g yAtsoi! AigEib. eai^Qi^! xuss^ yoi 

2| 3>b gai^ai^ XHg§£ HI1 UIXI ^|3 AJA|«|0||Aj2| §y &CH« 1/4 JIJSS CJ|AJ0|| 

3S^0f| PtgoMI E|£^ ^jg^q. 

^. E 70)1 Uqy Ut2| ao|. 5!j§S(404)g 7|«K407)3f ^1^(403) AfO|0|| UH^Eiq. 0| 7\ 

&(403)g «|1 ?|^(407)0l| CH^oPQI , ^ 2J Ah SS2| 3gf^0|| 2E^ A1I2 ?IB°SA| Xllgsiq. 3 £ 
4^8(406) S 5H§ ^U|2| 73|1 ?|&(407) m\ HH*|£IH. S£i S&1 a ^AhSei Sai^ej|sj AHSS(405)g 
S S^g(406)2| g gJAf ^t|2| H30 |t «Hx|sq. ne|2. 5h§ ^ 21^21 ¥S£3 ^13(403) Ah 

Oil. ^SII^Efiq xnee(405)3t^ gtciEl §?I±§1 XHSg(409. 410. 411)0| bHxISq. 

OIS SaiiE«S| XHSS(409. 410. 411)g 3g^{0ll CHgolfe 3# ^!#^|£ EJCH ?i ^1. 7I&K403) 

^oii *!3§(404)oi aHsis ^2| yoisoy HHxigq. ess ^ gaoit HH^I3 3S^sj ^ai^E^ xneg 

(409 . 410 . 411)21 §o|AE H t?>t g oHg ^ l|)^o| ia|>,E||iN XHS#(405)3}b ^CH ^S0|CK E&>, 
?S0|| £i01A| §£|g^ Z»S| yof ^^318 ¥371|0| p. 

#ai>iEflsi xnss2| ^eife ^en^aia; aHSS2| e?|aeo| m^ioii 2|sh isgq. qa|A|. gai^gia 

aHSS(409. 410. 41DCHIAI. ^ e°|^eoj m^jsg ^j(R). ^(Q) □! §(B)0|| ciissq. 0|IH. H|x| §8 

S^2S smt? 4- 2!°ch 3xi| 7hA| g«2| nfsoii qgshE* 4=E 2tq. o(= §SS 9i 

OhP g&ll 3S1AI1J §171 q^Ofl. OIS #Se #. Mis S3 R. Mauer. D. Andrejewski . F- 

H. Kreuzer. A. Miller. SI D90DIGEST. 110-1122(1990)011 7|X1|g H|2| WiS SfgKHI 2|S|j 

4= £13. ^|nh(403) ^0|| ^£ SEeh ^dl^-EI!^ XHSg(405)S OI¥01S! S3 §E| 

5(0|g H|x|(chiral pitch)! Liquid Crystals. Vol. No. IB. 3193(1995)011 7| 

AHSICH Sib H|£| a37|^ ^b ^SXHSS 4= 21Q. 

oh S g ujso) aafXQiBJ XH£S(405)8 ^ 21^2) Saii9|S| 73)^8(409 . 410 . 411)0||A|£1 ^0|. 
R. Mauer. 0. Andrejewski . F-H. Kreuzer, A. Miller, SI0900I6EST. 1 10-1 12S ( 1990) 0f| 7|XHE|0| gib 7i\ 
g 2i agog §Si 4- °[q. lai^EII^ AH (405) -2 SriDIQ PS ga 

7r 2i7| HBSOII. iMf ilSSIb 313r ggleh £|i3PHig A f go|01 *(405)M ®g 

W 4- 2iP. OlttH. mm±tt\^ XHSS(405)0| E|b XHS XWIfe ^&^0|7| msofl. ei^nenqfe mast 

goism. 

5&Elb ? r O|^fl|(chiral agent)2{ gfaf SWOII Or# gail^EII^I 731 eg(cholester ic material 
layer)(405)2| E|x| §J eoj^e grgf( t wisting direction)^ 5{§Sf7|| Aiaj^ ^ ojq. H n*( 0 | 0| 

¥CiX|b UHSF^tOI ^S4=S(406) ^1 £s § g^OII, I?ji:§3 ^0| 7|B0|| 4^|S|b !ai^E||<N 73iS 
mm S^S 4= 2iP- Sfidl P£r. 0|2jsh ^ot 01 Si 4- 2i3, 0|0C| 5|5H BflSH|g 0^A|7|b 3 
HHS^O| SS5-I3. ^SII^EIiq 731221 HHSOI SS21 5A|0|| 2|oH S71IS ^0UA| 73|Cigp. 
SE6.1. 5H§S(404)0||A1 oh§o| hh^S 73|OiSr7| 9181-01 lai^Eflsj xh£« ^011 HHSStS S 
fi7r 2ip. 0|(TJ|. geilAiEil^ 73)e«(405)2| 9Hg bHS Ajg|7r ¥i>A|o|71i E|X| 8fE^ "H»^2| b]y 
(burning)OI « 180*C2| flgog 4-iyEib 33 0| « ^ 3S@P. □l^7fX|2j 0|ftS. OfS 

(rubbing)0| 4-IBS|X| SE« 0 -i|§ HHlfe X1|01^ §fi7h 2ifi- g^0|| DrlfOI 4- 2l*| 

HI. «HtfO| 3 UHlf 5*g OlgolOl £1§ SA t 01| 2|oH 73[01E|b 340| Hrlf^ofP- 

PsOil. AJAI0H2J =5|0I| CC1-EIAH AJgshq. Ollg ^S. °ij§ ^(405) Ul^2| Sai^Elia 731SS(405)0| 
7311 ^A|0||0llA1Sy ^01 2S^°£ e^liEgrqil g^Ofl. 3gi«2| EE aaiiE|[a( 73)2^(409. 

410 °J 411)0| Ssog e°|>.r=EtQ. gJAISOl £l¥£¥E.l 3S^ ^ SS ga|AQ|& 7JieS(409. 410 
g,! 411)g 3*011. 3S±h(R, G °J 6)0)1 ^firSIb E|S2| 3S( I ef tward circular- 
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polarized light)0| Sai±E||fi( C.„s#0| °|8|| 33^3 .ghtward circular- 

polarized light) 30I QHg S(40 45oj| JlgjSrE^ ^rSQ. SE3. JJ|1 2A|0t|£r #A r 3 SBJCH3 £)SH °h 
gg(404)5>| ?)^ r ^r '0'°J g ^0j| . ^aSSOl HC||£ gai^EflSI XHg#(405)£] g E| gq «*Tg gsj 
- 3A r #0|| 388*3. iai^Et|=( XHfiS(405)£| iqxj (pitch) Oil #§8|fe iHSJ if 30| ¥a^S°£A) 
SrAr@p. SE3. QE SO| tai±E)|a XHSS(405)g 3§Sr2. SS^§(4O6)0l| SjSH S^Sq Ol? 
^Sf(404)2| f\f}^[ "0-0I3. ^aSSi 3CJ|sL 3a*!°£ JHH§(409. 410 si 

411)011 EH SOB. iai^Ei|5J IHS#(405)0I|A|2| 3A r g}°l og^lgoi 31*011 =P«|&X| 8*3 3 

ai^EflSj XHfig(405)§ eai^Eliq °!f3S(40g. 410 31 411)0| g^og e?J^G£|CH °OI 

migoii. ^assoi ams 3»«fo) 333 ^(4oa)o S - Ei S aieiei= ijo^ sa^ (outing 

I ight) (430)0| gp. #A f S(430)0i °K408)0|| e|ofl 33*13. 3^3 2f ES Sf3E[01 =t&XfSl 

£0|| SESefCJ- C[r£M. pai^Ej|^! Xlfgg(405)£( ITJ S| Oil #gS f £ I?37f s\±m HA|£|q. ghg j in 
^AlOim ffAfsl aBlOfl £(oH, °"32| ?l#x r 7| jt gJ g^0||. g(404) ° S « E ^ S0| irS!3SO| 
SCf. Oiag S5II^Ej|BJ XHSS(405)g 3S5|2. S£^S(406)0|| 2|8H S^E|01 M^O| o^Oil HA|3 

m LHX| JJ|3 ijJAlOIIOIIAiSf ao|. X||4 £!A|0j|0||Af 3Af SlfOI 5»3g(404)q E| qa|0|d (retardat i on) § 
SarAIUo^ fllOjg 4= °jq. EE3. SMt30| gte #EH£ SAHlf 3 901 3HA| aSSr0|7| IHgOil 
ttArSS »»fi| 2je^0| 812. °-*!S0| S^og nn»E|qejE WS HA|7f &gg ^ °i 

«H LH^I «I3 &'A|01|S>| ggjcm. SE3, S gAIOIIfe XHSS(405)O| 01g£|b ^ 

3A r °] g°0|| ^aO(Bragg)2f S2J# 3^Srfe £JAf2|0| §12. gJArif 3J 3A r °| gfth30| ^gfqj= 
§01| s g0 | oiq £ ^AlOllfe E|x|2| A|0|* MeH3°l Bt^Srfe S&M «|CH& £ 

£i7| CD SOI. SCH^ 1/4 HrS5Kwi de-band quarter-wavelength plate)0| 0|g£J^ 3 °2f U| I2Sr01 Sf5r 

flICHSrfe 510| gOISrPfe OfgOl 2iQ. 

CfgOII. £ HtSOU CtrS fl|5 ^AlOHOfl 3511 2<g°iQ. £ 8g H ^goj ^5 aj A |0||o|| u,\b «UfS °Hg 
HA| EAI& BS£0|q, Xl|4 ^A|0f|0||Al. ^ e) g El qgg gSfe &At§W OlgEfh §31^1 

^I XHSSSr yq°| Eoj^ej #£lf^E||sJ XHSgOl QJ|g £1 21^0l|Ai 3^^011 q§8^ = 

^S^P. 8HIP.I, E 80|| EAJSJ bf2r ^0|. 3CJI5 ^A|0||0||Af, 3^^ 5J#Ail|^ Q!j§ ^ =. fl|2 7|5 Sj 
Si tSS 71© (503) LHSj SgjAl ^SfO||A| *^«oj SQ0 || HHxf@Cr. eg 7314 M 

AJ Olj 2J" §-^o|"Cf- 

4'AIOIIOIIAI. gej 1E1 SShh BIArfiOll 0|g£lb lcl|^El|l| JHe=(505)3f I^ae| ^ 

fe gill^NI^ XHS#(509. 510 §y 511)2] 3a«!°S ijg7l|(512)?l ^^#(504) ^^0||A| X||2 ?|©HSA| 
yH^igg ?I£H503)2| 59 #0|| «Hx|=!q. HA| gel SJ gfga xf|4 ^A[0||2f =gJS r Q 

5 r X|Pi. X13S§ ^a^SCSEg. 5raggr)°S aftS^I ?1e.f =a|^Ej|sj j(|Sg(509. 510 gJ 511)01 3 
a^OII CHs 5f£ a ?S|^E(- S!#^|(512)fe ^ □ r 0|3SD|E1(^)£| ^Sf|g °H§#e A r 01CH| ^3 § 
SI «WS gorg SrArSOil 0| gEf gai^E||S| XH fig (505)011 CHgf^Q. 3£15£, fe!A|0||fe A|^ r 

(paratlax)0|| qSHA)^ SAHSr^l ^£|S r Q- 

a§0il. S &S Oil rifg 7a|6 ^JAIOIIOII 3511 ^Sg?q. £ 9a h s & goj j||6 a,A|0||0IJ LCJ- ^ bf^g ojjg 
HA| Sxll EAIef S3E0I2, E 9bfe £ 9a°l A-A'Oll BSfOiq. E 9a §y £ 9bg 5« 

SO| iXhOII ^|Sh EA| £f q . 

E 9aOI| EA|£h Hf£r ^0|. ai (p i cture signal line)(620a) =. GJ| 0| EH£1 01 *||1 7|«K607) ^JO|| 

§sei3. saiej 2^(620b)oi noil a^grji °iq. ^. Eai°j s^(620)e g'a tisiic620a)°i 

S^Sq. SEgr. SA r A| 5 ^(622a)8 d2d(620a)l ?rSS£| SS£|H. 3||0|M 3^ 

(622)01 HOII g^^q. 3|0| e 2^(622)01 SA r d Sid (622a) °| agog gAt a| 

5i!(620a) 51 SA r AjSd(622a)s nueaj^ geii^ HHX|gq. 

S 9b0| EA|£h H[2r a0| , GUIS S3, Cu Eb AID} ^2 ^^og 0(^013 5110!^ 2^(^A| <Ma 
3^)(622)0| fl|l 713(607) #0|| SSE|H, Mil =g. SSr 0|^015J 3|0|g aas[(621)0| 

3IO|e 2^(622)M Hf^SIE^ I^Ct. 01IM =2. ^s|a gog O|^0)5! y£jc||°|(619)0| 

3101 e a2Sf(621)g g5H 3|0|e 3^(622) ^0|| SS@q. TFT(thin-f i Ira transistor)21 ^§|o £ 

a) 3fs^q. mm meimsj §°s 01^012 saiej 2^(620) °j s=(623)g hi exii 

SSSIE^ S^@q. EaiSJ 3^(620) SI ±± 3^(623)8, 0113 IS. ng m^ioi 
ESEI^ blSS ^BJsn|(EA|E|^| &g)S 1§H §3E|0i. H ^^? r SjE*l|(B19)S gS^q. SEB. 
WIS SS. ^£r ^Bjso^ oi^CHS MSSKB17)0| S^EIOI 01 fi 3^ 1i 3I0IM §3^(621) S^IS 
m^&q. aXHB|e}(618)0| aSHK617) &ron a^^E^ S^EIOl, TFTq «h£ai«(619)g m 

^^q. EE«h SS+S(606)0| SSSKB17) 4f«| 1^33. Sai^9l^! XHfi = °S 01^013 ge{ iq 
SSffe yA r g(B05)0| e£at(617) ^fOll q g^SQ. £E&. gai^E||gJ XHeS°S OI^CiQ g 
£1 gE-f SS|^ «»AfS(60B). ^g4=S(fi06) 5i SSWIS(618) 0| 21^31 *(616)W| °|SH Kl 

q. 2fcOe g(616)s x|Xia(charge up)op| 0135 ¥3 13 *H££ §^gq. 2^(615)0| 
Etnae #(616) fel-CHI S3£|3, BH»H|(613a)S 9KH| ESaq. Sli S^(G15)8 aSS 

(throughhole)(624)e g5H 2^(623)011 g^=jq. 

SE*K ?l£K603)S °J|gg(604)M AfOIOII ^3 Xl|l 713(607)31 C||SS|2. 713(603)^ 3 

SJA| gf$fO||Al 73H 713(607) Si j u||X|Sq. g= 2^(612)S 7|3(603)£| «|§S(604) = 

H2 #0|| SSEIi. HHSf^(613b)s Sf^ 3^(615)011 A| M% ^§§(604) #0|| Ea=iq. SE 

°h, 1/4 E|§f3(602), 3 S3 (601) 3! f^3# et(608)01 7|3(603)£| S£JA| gf«f0||A| 33 

¥ ^. fli2 ^jaioiioiia) s|g *j £i^ as #011 *iai^ sa@q. 

S}^- 3^(615) °i §e a =(612) #0|| ESS HH«f°t(613a 31 613b) s 0 |SE|fe eH§ sE0|| 7|S 

3 4=^ nH»ar =£5! HH25f2| sjgsh stf^ ^ oiq. oigqg ^§ se^ gjejei SEHa 4 2iX| 
3. HHS £E 31 H1S§ TN EE2J- &3 n r SO| SfiSfe SE7P 7i\?E g§ 3^0||A| bl^5jo|q. 
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0I¥. 43 UH« EES 0|go r fe L*I0|2| §*|g £33Q- E3. A|0||oL. McJ|±E||§N XrlSg 

°£ OI^CHS g£j HE) «f§ SSfb HM r ft(605)0| ES^ES M^ega, gfCHej 1/4 mSS(60 
2)0| E 401! EAI3 Ur 2) gf0| HHxIEJO). gfqiS) 1/4 Hfgg(602)2| if^2r(902)0| S^3(601)£| *T1| 
* ^S(9Ol)0|| CH5H 45' *IE3^ A|7t| SlfES 7|gCHX|;3, 2JA|^0| EIf3(601) 5J i*qf<* 1/4 EJ5f 
3(602)g S*3 *0|| *93^0| £im 7 r S3q. 43 dKS^a|0| 3^(615) °J = g 3^(612) 

£K»i £S@a. 3S0] SJ^hEJXI Sffi 3*0||. 9JJS ^XKI iquid crystal particles) (614)^ r AH 7I3 
(607) SI ¥33 7|3(603)0i| CH^f 43Sr7i| WISSC*. 2JA r S(600)0| BOTHKM) Si SPf« 1/4 Efgfe 
(602)ft 3gSE SA | og|i(|fog g3> QHgg(B04)OI! 2£J*JQf. 0\W. °-*! S § (604) £| £| EfC|| 0| >d 0| 

o'opi msoii. goi 9 ei «me ae r fe y A ^(605)oii sjsh twaa. ™*!#(604). 1/4 

Hr§BC602) Si S»9(601)8 XH^lSm. SKBOBJQII 2)8H 33E! 3AHK630)0| g E| 

S gsffe 3AJ3(605)2] HixiOlj cnga r fe ayg aaffCf. 

SIS. 3&0! 7||0|e 3^(622)011 oj7|E|0| TFT§ 9£A|gJ 3*0f|. 3&0| ±i 3=(623)0|| °J7|S|:Q 
CH»*r£^ HHxIg t}£ 3^(615) gJ g§ 3^(612) AJO|0||A| 371l7r KfaBCf. gX r (614)£ #3 

§£) OISSOI ¥(H)2! 5H§ ¥XK614)^ S^lffll £|5H 713011 gstog A | HS-q£=!rq . 

ccf£fAi. ejEfaioidoi m% sis 7|xi7i m^oii, goi isi ssi^ 3A)3(605)s 3 

SSI3. 43 (606) oil £|sn S^stq. 01 q. 301 oj^flgCf. sijss(B04)2| £|qq|0i30| &msm 
°\M &m 3*Oi|, 5H§g(604)# 3SSIfc 9&£|E, SS4e(606)0|| S|SD S4 

SQ- 3£|E£. SO| SICHS 0)^¥|3C|. 2Hg gx|2| 2§g Olgfg An2| °"§§Si| ^XH| d°| = °l B| 
E}QJ|O|^(dAn)0| 5!iS( ^og ^gg 3*011. S2f0| °J7|E|X| &E£ S|C n S 8fO r X|E^ 5)2, 32J0| 
£Pr£]0 ^. EA|7) SICKS 01*0)X|g ^g*°| B| EfG||0| <3 0] ynJ30|| £|o|f 9^E|E^ HA|S M\0\*} 

4 2ia- S^^IES. g£H2) HHSf EEOIIA) S AlOWg ^SS)7| ¥)o)0| W?|?| Sl^gO. 8)X| 
3. g ^A|0||0||A), as gopf AHBt^ 5|(608)0|| 2|oH ^S£|7| IIH£0||. °|^A|a Sfi?r S1Q. 
SE*!". ^jXIO) 2°|0| »M 3*011 gtg HA|7| ^ £iCJ. 0)11 S3. 670nm2) B| EfDIIOI^ (dA 
n)3, ^S SXHSrPII 5 ^fe 4^ UHSf EE°I ^j0| S^SIS. 3X| °J)3 gA|2j =a| (polar 
angle)0| ^SJl 3*0113 £|Em|OI3 (dAn) 0| «HE|-S0f| °JoH 2£rE|01 SIPS 0)*S HA|7h ggg 
Q- oim. "IS gx)£J ^2|« ef3 gShAia 3*0|| oi^h 3^0] »0 r §! 4= 2iQ. S|X|3. gEflSi 4*! 
HHSf EEOIIAf, dAnOI 5 SiES . A|Of3L| =^01 ejSfgjCf. H£|ES. £|^q|0|i30! d 
An = 330nmS ^X)|gQ. Cth£|-A| . ™% gX r 2| ^&o| SSfAlfi SE7) 212, 3^01 3711 
SQ. A|OW s^o| o^a 3¥0fl> oigjsf zp S0 | 4 §101 °HS£| £|E|0|0|30| J)2| 3 
m§0)| £|SH aSr^Cr. aeiES, W7|7 r §l«SCt. S ^§0||A|, 9!)§g2| £| E\Q\0\& (dAn) 01 °|SJ2) 

5 &E£ g^rSrQEfE filfifaxi aHS0||. X13& ^^O! ?)^5rE gfg HA|?h «A| 7)feo r Q. SE 
St. ^§ SX r 2| =2|0I| A| 2| ^m?) 4 2PI IHgOII. i £ | ^|^SJ^ yd. OIQ. yx)01 

£X)£) g§e 0|«^ An3) e»|g gjo| d g q)E oIU^I ^D)S}E. e|E|D||OI3 (dAn)0| 

4 £1X13. 3^ gadl U|*Oi qHg ^oj =j|p|. ac j xjs ufgjjjm. 

EESh. °H§*0|| 2JA)S|fe SS 4)^3 H|2) ^0| ^SS0|^| BJ|gOt|, ^Xf^f 0)cq gjstog 

PSSCr2 SXie)E ^| HA| EJ 13. g2H 7|#£| 4^! HH6f EE0)|A)5r ^0| gXfej A|H^-pg ^ 

mm %mw\ mo\m ia;i gm. 

E3, S ^SOII Ctr^ 3A|g °h§ HA| &S|0)|A|. fl|0|| «H If fflE^ =51 S r X| 

3. § A|O^Oi| OieElb A|0t2t ^ Jig qoj oj ^ojg oj °cj ^ E0) | U | *()) . °JjS XJ)S Si 

iX)0)| Orfi ?E|7| XI3^^?fl t-l^tl ^ ?10| b^5|S|Q. 0|£)3 3*0||. UHSF Si g2| ?l 4^1! 4 21 
C|. 

«HS SEJfe. ^o) 713 &'5J 3^21 371 Si a^OII ^=3Qg. ]Q|1 713(607) 3^01 rjJS 
7)X|E^ S^S)£JE, X||2 713 ^£1 3^0| XJ|1 713(607) #fij 3 =^?J ^¥ 3^1* H^o|D1. 7312 
713 ^5) 3^01 nil 713(607) £)£J 3 = 3^ q 3*0||. XJIZEAI *7| ggO| SS8I2D1. bHS 5 

£i7f x^^tii nms 4 aich 

£3. ?4rt 3^(615)£| mam 3S CUSSES 5131 gS 3^(612)^ Sri 3^(615)aq C| 37)| ^7|| 
ft££*l. 3^ Ah 0| Oil ^^£|fe 371|fe 7| 3011 qoH 4^5lb 31 01 OIUEI S|i 3 = (615)S| 

Ul^tt 37l|7r SQ. 0|£|^ 3SI0I! 2|3H. ^3 §3) 0|^0| ¥(^)£l ^X| 
(614) t|i2J ggiOil CUSSES A|HE-C}£=!C|. OiEiM. £fiU)2J HHSf gf&S X r g^S7|| 

MB|=!H|. Ct|£rA). 2H§ @XK614)£| A|5E-q° wgs HHS?^(613a Si 613b)S| *7| 5§gl0| X r = g 
Ell 4 212. 5H§°| 0|=s x|oi^}|| @q 

SE3. 5Hg MXK614)£| /I5§-QS 9«0| &^s r 7ll «|CH£|^ 3*0)|. g HHSfSfS Hfl»B|(B13a Si 
613b) Oil OISEIE. 0 UH8fS|2| ^0|| S^SICH 9f EEfe *SS0| H|^^5 r 7l| SA r £ib 2S|0| 4 
Si 4E fflq. 5E3. bH& f £| *SAIM ^X|S|7[ f|8 r 0|. i&2| 3^l(n 0 nomer) S QHSOli EgjSI 

2 5j^3 HHS. f cfEKM 7|2{A|7|7| ^o|0) ^gg ggfS 4E 21Q. 

EEei. fl|6 ^jA|0||S| 3*0||. ^i 3^(615)0| 3 3S01|Ai 7||0|33(4A) 3Si!)(622a) Si E 

e)i°l3(3^ fJSi!) (620a) 3| S^S| ^£|£|7| IIHSOII, UH»0| 0| ft 37||S 2JSH ^SA)5|7|| £J ^ 3 

*fe 7i£| oj,Q. E£|U, Qiigoi u HSf o| ? u|o| fj|(7|E|X| gi^ a&ES¥E) M2o|7| ¥|o|OI. 3 & 
^ Efe y=0j| XrDI 3^01 niSl 4E 91Q. 

0\m. ?d 37111 3§SrA|lJ wog At gg S|i S=0|| qoH ^|S| ggsq. £ 10a LflX| E 10c, 
E 11a, E lib. £ 12a Si 12b^ g ^g£| 3A|§ oijg HA| 33 0|| a r ^^o|7|| A r g£|^ 3^S| S^S 
L|E|tH (X\A\™o\ g^EOIQ. g ^g2| 3= g^0|| 210)A), QtS^Ol gf23 9£JS E 10a0|| UE)3 

yi2i aoi. mm es ai^ oiasi sq-^ssi s^e UEtyta. 3a aq ass ^-t 3^01 

A|g£lb 3*. enroll SJfe 3^8 gfS& CHS^g gib 3^EC( q ^711 £|E gfS3 OlS^g gl^ 
2^°l ^¥ SxftS ni^SrE^ gaaui. yS3 CHS^g H|^S3 3711^ °T 3^3 3^0| 2J7| 

5 HH Sf 713 AI0I0IIA1 ^^£|E, A|=§-q? ysfB o gg3 oiSSOl ¥(*)0|3 45|o|?)| HDSFS «i| 
SOIIAI 01 g 01^01 a 4E £1ED|. 41 i U|2| 0 -ijgs HH sf ££|f! ^£ oirq. SE | X)2i 
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Hal A =53£lb U|^ = £_( °L.. Sri2] g^OII ggSU. oHgs J||3C|S¥E| S^'H? 

AlHl-q^q. m± 3^1 S30| qfS°j 2¥0|| ™se *|=jo| ^ =go £ H £1 go ( og j^gj 

i^TII A| ne-C|S£|?| EHS0I1. 0 «ge Xl^il^l ££|g 4 oiQ. E°!. 3EAf gCfZfggi 
12b 213, CHi= §E £S1 4E 21Q. 

EE^. S32) ai^ta 0J !3 HA| S*|0)|A). Sri 3=f£ a] Af^Zjg 0| Q . H£iU, £ 10b0)l LfE|t> U^Sf S 

01. yej 2^0| S3AJ UIS£|:.l E 10aCH| UEfy CHS!^0| gf<2°i s^oj g^ 0 , M ^ |a£|£^ 
£lb S?, 3#e! HH^f ££jb £E^ §3SfS ¥g0j|Aj ¥S! ¥ 2JQ. CQB^A) . 3 
*I!£A1 CUSS 0| gjseh #A r gf S3fM yet. 

bir ?\x\m E& ^sl^l 5p| ?]Srl, E HaOII LrErtH bl2| S0|. E 10a0l| EA|sj 01113 01 S|i 

3^e □ &¥ 321 §ya)°i 9i « sEfe sq^g 24 £Ai£ioii ee xieucutpr saaoi sua. £ nboii 

UEtti! HhSI ^0|, E_ 10a0t| EA|3 LH330| #8 t\± 3^£ 3 ^2) S332| ?| *| Eb 2 CR{ 

§2J 2| SAiSIOil 2| =2g SS61b f S^l g^SJOl oj 2i £ | 2a 0|| UE*fc« b r £} ^0|, £ 10a0j| £A| 

a m§3oi |2 a ^oj £2121 o,^^ gAig X m<= # mM s^es sswza 

SQ2Jg2| 3¥01lb g30||A| 2t 30IIA) *¥2| ««og gt^Ef. 01 § ggS g«2| gj 

^W5i3. si s^t sfxi &b 3^01 §33 ¥ sip. ses. e i2bou uEftH unst soi. e 

10aO||Al£r ^01 msaoi #s £i^g E 12a 2j gjs s^oj g^o S gefsHQ. g*f@ ge|2| gl^oH 2 
S3°m. ESh 0|S gEHS SSSfOI A[g|/ 4= 2iQ. 

0| ^Stfl 512, V?-l ^ o;^ £3h, 4x1 HH s t o| 3 oo|| ^ oj 0 | o| ?[ g 

CD UHSS igfcO[£t £>0| 4= HfilU. m^Kl (ch i ral agent)M SgSfOI HHt^g EE& 

2. ^^13. ^E» Cj ■fspil £|C|. SE°[. £PI gJ¥ ££b £=¥0I|A12| gs ^ LJiO|[Ai 

iMsoiai- aoi 4 em. 

q§H£. 5 SS^I HI 6 £JA|aiO|| [IJg «HAh HAj SxIS Hliollr gfgO| 

^3. st s§ §y ei^nEum g§s y^shoi, diss ^ejs h^hi egjxi^Ei oiaioitTms ?ib 

?ISO| «EI ?l5h ^011 gSSrj. TFTfe Ot|« §3, 7|3*o £VE) ^| 0 |e Ajgja ^ |0 |e 

ass. tfiaa ^a? ysxiis ii ^sej#°s ct§2g, oiis siNx 

so S 0(^013 aS°|(617)0| 91|0|e ggs|(S21) ^Of| §^E|01 EfllEJ 3^(620), 3^(623) °! 

&ES|Ht(B19)8 SbP- OJ&AI. 3ISKB07)0| SSSCK 

4S(606)ogA1 Afg§ 4 EE*K S4S(606)g AfgohOj 4 oip, 

Cff H£. lai^EH^j 01 ¥013 HEj iEi a yAt#(605)0| S^Sp. 0|£|Sf ta|^E||§J JJ) 

Sir (MM S3. R. Mauer. D. Andrejewski, F-H. Kreuzer, A. Miller. SID900ISEST 1 10-1 12(1990)0|| 
^IXHS b^2^ S0| 5>|0|Sf KlxKchiral pitch)^| 519^ 5b Liquid 

Crystals. Vol. No. 18. 319(1995)011 ?|XH=j U[9i ifO| ? r 0|^ Iflxpf aho S ^gg^ 

(photosensitive group)S i>b AUS^ §^aq. 

a 5.1 S£1 3 ^AIS(605)g S^SPI ?I5|01. ^3. MS^(B17) ^0|| UHi}°!0| ESEIH i^°JC}. 

sEe. saoii cri£f s£b 3 misf m°i ne\?t ^sa. m££. ?\o\u mxi^i ^rnswi ssa 

^=At ^= tEb 5 r 0|& qxll i D J5i S£j^ i!5[fe XHSS igfoj 

S aiOtXi gaiOlE AtSSrOI E5=lCj. 0|?. iSSJ S«. p. Dlfeaf^ §EHS HHx|^ Hi g« 

^o)| 9|0| 3M*jo S ^AJ£J2. 5§ Q^3» A^goKJj E^ECJ. ^0||. i§2J §^|S A|g 

of 01 ^^SrOj . iS2J IfflSS §aSW. 0|£|^ SSI 0111 S0. ^^!. ^*!°l 3^21 ?|0|g 

nifl* ?ib 5H§goii ^goMi aii s y^oii, 1 Sr± ^oii aa§oi yoiAi, gai^En^j xtigsHs 

0i¥013 gel HE) g a|A r g(605)g §S2.Hq. 0| IH, ?|0|S«PI OIIS =21, £S»££ M^^eej 
JrO|^J1|S n|S013 3 ¥0||. 2^25 aeei =£||^£)|^ aUSSOI §S§ ¥ 91Q. 

ti§5£. SE| 3 «W#(605) ^0|| ^§ S3 AJtSS 01^013 EtH 2§ §(616)01 SS2q. E 

BISe S (616)g 0(|S S3. 0|3S ¥^|2J ^6 g§S1 ¥^IS St§0|g 4= 2JQ. E^. Ebi3M # 
(616)ESA1 S 32} ¥S ¥*l» Arg^ f ¥ 

SI^^ES. 3SS(624)S SSSO. ^ = S(B24)M gSH ii 3^(623)^ S^a Sri 3^0| Eb)3G 
§(616) #0f| g^sirq. Sri 3^(615)S 3s3 UI2J S0| Eb 42fS EC> 5f§ 3J3 DJS^ 

oi aa^sej s¥oii. ^3s(604)si s& g^pj etsmi ¥ em. 

etsoii. oiis 12 . ?g H£i 12^9 ?ie ^°i 33011 0111 =g. no ge inmucroi, 3^ 

(612)g SagCt. Ol?|0||, «|1 7|ff(607)2| CHS 7|S0| £| fe 713(603)01 3B|3, 

Oil 7|&2| Sri 3^(615) °J g§ S=(B13) ^0|| 45| bHSf^(613a ^ 613b)0| ES£|3 7\<g i 

SSQ. SEtN A|?Ja1| (sealing agent)?! ¥?|0ll E5@q. OHM S3. 4« S|32| iffl|0|A|«ll g 

A1512. AiaiHIS as SSrSr^. ^3S£J 0|&30| ¥(^)2J U|D|^| ^21 ¥£iS!P- ¥2)?^ 3 3 
£1 ¥X1£ SgSQ. 

E£f, ¥3^ 3| S (603) 2| a1|1 71^(607 ) 01 Ur|x|@ *2| Cfltf^OII, SCH« 1/4 Hr*™K602) . 1/4 

£f£| 53£f5K601). °) 3^3 ^(608)01 Sa^q. 0|HH. 1/4 ttfSS(602)2J S*^0| 
(601)£| fumog-El AI7II Eb ^§f°£ 45* °1 2|ES 1/4 HrSe(102)2J S^OI ^§3Q. 

01^711 S^a ES S10|e sh2) n|)ao| 2{E01[ 2JSD ^S2| SS13 r & OIUXI ^2 aestAE g 
9^01 DK¥ £r2& A|0|2j 4, oiq ocsh, a^ stjui «sfS|0| . §lf 

gfi?r 813. Sli 33|3 r 5fO r Jiq2JE 3§f 6X1|7| EJX] SfbE}. ^A|32J ^2H°J 7|^S 

El BtOhJJIAl Alxpl Wastb °Ai|? r giq. E*>. 333 ^i(608)M XIITIslb 3¥0tlb. ±20' 0|32j 

=3* grefonAi ^i?i ^Brsn. 333 sK6oe)g ¥^sm &^s r oi e aio^ °i s Aio^oy msioi 
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23Sf 42JP. 

g ¥3011 2)8H, TFT2* a.^*) iXpf AfgSfE qE|« OHMS^ ong HAj Sjy2 | go^ q 8j c^q, 
y SBH 7fX|£q. =i. °-«EJM D||e§JA °HS HA| Sa"|2| g^MI. TN SE7I AfgElE 9!!S H 

A| Sx|OI|A). Sf aiXl^e^ ^6 P0|3£ HSA||£! EPflfe ^PM iXpl ^#£E a! 713011°? 2? 
9Cf. §y, 3^0| H3 3*11 CHr S3SIE 3^0|p MPE 7I30IIE OiO|3S = £412 2711 
7f IfiSPXI 8tP. 5JiO||Ai BHSSHa ggSffe A|E7| 0|^01X|fe ^0(|A| §BH2| 7|irO||AiE S 

£ aiXI^M g§0| =7|gq. SS 2||*|±e £32| g7ih Xi|5 A|S«| ¥SH =7|A|;>|3, 4§8 Xi 

s|A|^q. 3Phs. si aixiiM oioi3£ esaii^ lasixi sfg 3101 u^sfsi- 

q. naiHs, s 41A1011011 ccfst, 3§ aixiAe ^go) gioi m±o\\M ^se mitfsi3 m^sie 

33 0| 7|kS|p. " "" " " 

SESh =o|. 9HEj^ OHesj^ °h§ SA | x^jo, go on =* A} Ajg g =3 g^i a|£ S^o^e) s^oj 

37i|2| ssroii 7|°JS|oj magi q^seimois p°io| £i:t 3^ ¥^oii goptb 2-??i °lp. oiy 
si- ds g^, s# tis g^ a sii 3^; aio|2j tieii ^iaiue^ sun 4* °iq. 

□Efu. >l ejsj 5fS JH?§£| 320||ai dtgwew o| £Xii« shss^ p# 

suae ^Ai 3^ ee gs iis 3^3 ^che c|p2i ^ ¥0 ii s>£ g^ see am g^ai iJ¥» 

UHxIoiE 3J0IP. = , JH^SS EE ?Ai 32 3^3f gS 3^g xfflg£g*| ^# ^ °|q. 

3£|H£. 4^A| 6.1s. 3^ EE S# (MS 3^2| BJ01E »msj aj«o|| 5|i 3^ SEE *HHI 3^g HH*| 

sss*i. w=?mo\ ^oixie as axis ^ siq. oi s^oti. gn ^ehw m seh. ^Ah <y 
S dS 3^2) §i , °j xffll g^sife £A)« 2S*f°SMl ajgaief 3301 

EE&. £ ^SOflAf. ae| 3E1 3 «fAh#3t ^12 S A[0|0|| Sfi HH*ltf°SJ*l. 13 §E| S yAf 

ssi m± aioioii ssoi ^asfxi a?l msoii. S! sh¥ aeia s®se?i stii gag 

Ch ?H?7^ 5S 3^ Oil AllSEJfer J\m\M>E Ol^sj -|Ofy g!E 310| M^^sm. 

SEEf. lei SEi a yA[S3U »-H§§ ^01 Oil mi £!^a ^A| da E^li 9^ ij2 

o^¥eisj *s a jii oil sss 3711 s^ais 4= aa. 

q§2£, g «TS2| >q|7 ^A|0||7| SS£'Q. E 13afe S »|7 tfA|0fl0|| CEJS «M| ?«§ SA| gf 

*|2| S^EOICf. £ 13bb E 13a2| 8-B flf d|-e| c+BEOICh. E 13a §y 13b-E ^§01 e4!E|a 
iAIOII 2|5H ?§E|E ^/ll& ?ii UEhHjCf. J3I7 *JA|0I|7| MS 41 A| Oil 21 Q§ SB qHgg 0 | 
HHSfS ^§ CHiyOII 4 SiffcJ TN °H§0|EfE 3!0|C|. E 13a g! 13bO||A| UEIt!) b|£| ^01. g ^A|«|£| 
Sii g^(715)2J *6HE A|2|S0|C|. 73|6 *1A|01|£| ^AioiQ. 

E 13a °! 13b0|| LtEJl\* ^A|0||fe °H§e(704)°) #2 gS| 0|gf^0| ?(^)OU e!!§0| eo|ae§ L||0|q 
— ^ HH9S OIIM UEjyip. 7151(707) °J oK§°| bH*t «/«f0| S^EIb S ?JAh ^|J0||A| H|l 7|5h 

(707) g S> f SH 0| =E^ CHSf&IOI HHaIS 7|ff(703)0il CH5I01 £JS §y gSJ «HEf £§0| ^SSQ- 

S ^SOilAi. bli^Sh 97111 AfgoiOI. SXK714)SJ 4^ &lfO| A|S Cig S^S A J^S|b A|E 

7i OI^OigQi. 0| OCH. SAK714)7f HE|ge ?iog X)|^E|S . °«3 §XK714)7| gfffg ^#A|5q 

b|i§£f 271I2J 131 «|7iSfQ. 3 33|. UHSfat S»0| S7lk^iga. 3EJES. 01 s^oti. °-«gs 
(704)2) HBJiM 2|s b|ifi)o|7i| 1* 0|S|. Q| UHf5|5j7|| 0£| ^0! 7ffe& 0|£|Sh H ()|fS Ejg 

&Sf«| ^tf umg UHt, t ^(713a % 713b) g A|go|7m EE 7|^£| StfE^^q S§t HHSH| 

2S^§§ ^7|| gOIS 4 Sid- Esh. 7|0|^fl|7f 5^S|X| S^feCK OiygJ ^E||0f|Ai. 

^§§(704)21 &*fi£| &|¥ 3^. §S S^(712)31| 2^(715) AH0| CHI £!£f0| °J7iab g^OJI. 
U|il& 371171 £t#°> B|2| ^0| 5! Sl¥ 3^01 3>E ^SMI 2|SH P 4 

£ip. 017IM. °h§8 M^^e H f * t3h aj- asf0 | qs Xig^gTil ^S=!P. 

er^ e¥ £i^°i a ^^oiiAi aicny- 71^01 sjp. 324 u. oiis gg. ai^§ st^ 3 

^(715)01 a ^AlOiia ^0| §53 S ^ Oil . 7IEK703)°| 27f|0||Ai Q J|2 §XK714a)2| UHff gftf 

(726)01 E 13aOI| ppyi bia ^01 tJ|^=sj gx\0\\ S|SK XH|1 713(707)2) §7i!0i| QJj3 ^Xf2) UH Sf gftf 
(725)ES¥P 90" S¥lieg ?|t;|7| gq. OfE Sli2) 2| gS|0i|Aj °H »^2| g?|^e7| bfg3!5|7|| 
^^£13, E 13aCH| UPyj u H2; (0| ys t0 | x|§»ES ^^E|7| IHgOIQ. ^. q UE Dlil^S 5>E^ 
§33 «|1 713(707) ^2| 3= xill 713(707) ^£| mi 3^(615)£j 3^1IS S~ 713 

(703) #2| 3^(712). Si Sli 3^(715) MP q b3S §S 3^(712)2^ SSfOil 7|°imOi. 3*4:71 

M?l AMsi Llinjq UH8FSI S¥0)| q UE CHsJSE^ X|3^g7|| 4 °jq. 

q 33th ?]a|1 918101. E 11a, E 11b. £ 12a S! E 12b0|| qqt« b|£| yo|. sf± 3^2| SAi 

eioiiAf sssiTiq gTiioilAi smoi S7|go| xti^siTiq sji 3^21 sj^oii^ goi xii 

S£|7iq Sfi 3^0| ^4=21 g^ES ^|f£|3 Sli 3^M S: h 7! SfE ¥^0| 3 3«2| oi« g X1j7|5f 
01 ES S7ij# pel Xt|=£|fe SB 0| £ip. oife R3S2J OlMf^Ol ^(H)2! OllSf 23SI §^S| 
P. 

#7| «|fe 3101^X1171 XilSEIXI S^0|| 7|^3P. 35(14. ?|0|gXI|7| SSI 4 2iP- 0| 3^011, 

#$ ^Sf3 PS 0|*fg TNOI ^STiAi a|^0||Ai 9ij§2j HHSM SSS 4SSIE 34 0 | 7|^o|q. 
PsE£. S ^S2j g3}0| flSSP- X|3(d n) 01 32J0I OJ7IEIXI &t§ ID dAnOI \/2Et 

S3t a?ll EIE^. ^, WHxm Ji7| El E* i§SP. m ^A|01|CiiA|2| ^01. iaii9|=J AHe^ =?■ 
SE.1 IP 3 3A(S(705)E M9liM=!P. £1^3(701)31 SOi^ 1/4 ill S3 (702) 2| Sgg 

3^o|01. 1/4 JH§-3(702)0| gS3(701)2) ^3}^ gfS(901)0|| CHS|01 A|7|| 45' 7|#0|X|3. 

£JA|S(700) 0| S^3(701)3f 1/4 It S3 ( 702) M 3S°! ?0i| ^SI3 SS°5 3SOiX|E=. E 40|| pp 
hH b|£| 3^3(701)31 3C«« 1/4 2} S3 (702) 0| HHx|pb 3?7| ^S^p. 3Q|B ^A|«|2t V0| 3 

Bf-01 £J7iE|X| Sg SEJjOilAl, ajA|2|(700)0| ^U3 SliE^ 3§0|X|3. °ij§S(704)S 3«5|3Ai 5| 
£13 39@C|. 3B13. £01 Wtt\±£im XHSSES 7S@ IP 3 SM|-S(705)5 3S 

513. SSS(706)0|| 2|SH S43q- 3£|ES. Sfi7| I?«o£ HAISP. 
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ShSCNI. *t*t ^gjX|^E|(TFT)7f pLiS 3^(722)0|| £P r g 3gJ2£ £££|0, jL,0| ii 3^(723)0|| 
°Plgq. 0p|A|, Si S^(715)2t CH*f HH*I@ g§ 3 ^(712)A| OfOI! 33Pr SEgq. S^Ofl 2)81). 
°3g2] 0|gtgO| §GE)£! SW(714)3t ^I5h0|| MA gfgfSS fef^SP- ^92) X|pj(dAn)£ 71 

5) X1|^7 r ggiiK702)g £tgo^ yAfgs 5f(708)0|| S|SH £.^£1:2. aJSg A|0|2|M £ 

^ ?/HK730)og ELWxm. 2fi?Xr2i ^oq °i$h 3§@q. 

s&st. BHSfaf gtfg q 2*3 SMI ^iSoh^i ?fofo), Mg| g^jSTiq Si 3^(715)2] §ehs u^fe 

W 4!A|Q||2r SSJ^q. g A|0Rj* £f A|OiZfO| AtatAi m(708)g ^SfoWLJ- i»s[]l, 

E^r 2MXt fftf ^SS(608)0||A| «lg5h7jU XIISSXI 8*gS£*l 331 SSI * gjq. 0!^ 

seat xh]6 ^ Aioiiei §g!s r q. 

P§°£, g WI8 AlAIOfl^l SSSq. E 14a^ S «Jg2| Xl|8 *JA|0||OI| ®E eijS SA| *f 

All MEJ-LHfe B3E0IIQ, E 14bfe g £A|0||2| ^ggg UEfLfl^ §gE0|q. g ^A|0||7P XII 7 *JA| 

oils* qs S8 oH§g(804)o| 3|2|o^ mjstg oh § cH<Mofi e Uboii qqyi dm aoi °^2(?|0| 

MM\ E*gO|£! ?J0|Qf. E 14aOI| qqtd H|2| ^0|. °»*jg(804) 0Jffi|S| qff TSS W £A| 

ms.\ sastq. 

g ^A|0||0||Ai, 9.5? HH«f@ SJ0| HHSfS SJ CH<M0l| ArSEiq. BHtfS 5!{S0||A1£f 

#2 ysg 4*as ia;f sick aw §21 on a off^ °h*!2| #3§°i oi«^oi scEJoia 3210! °i 
?r£|X| as 4=1 HHSf°l Sfqs o r ¥CH3q. = . *moi °p r £|x| 8fS m. <f!§§2| xi2 

(dAn)s y^x^o]^^ ji^ ^§sq. oi ajt, 2JAhs(8oo)e xii 7 4!Aioii2f g^ef mm 

UPES SSS(806)o|| sjoH S4£|01 3^1 fiAI&q. 

£0011, XII 7 4!A]0||2r £01, 32J0I 7||0|e 3^(822)011 gi^gg, E£HX|iq(TFT):?r 9? 

£13. 32*01 ii 3^(823)011 epJEU. °-i?§g(804)2J g °JA| ^gO||A| *g^2| HS fifOII St 
± 3^C815)3t. sf^ 3^(815)011 q^ohE* ?«!§*(804)°J g 2JAh SlfOIIA) Jiy^oj H0 A foj | 
S SS 3^(812) AiOIOfi SESq. 33I0II °|oH. H3§2J Oia^OI §GE)e! gX\W4)?\ 

IfSfog ^^Sq. ^§2| X| £3 (d n)g ?i2J X)[S7t £|H. S^e.K801)g 3SSfb 
S if&S af-(BOS) CHI S|SH ^£|3. A|0|2|i ¥AHf(830)o S &§f^2| feO)| £JSH 

gOlgq. 0| EH. HHSf SgO| HHSet (813a Si 813b)0|| A1|S£JX| B7| IflgOil. ^Ol %£o\>= S»g 
SHSStq. 3^q. gpil HA|£|^ °!|§#(B04)0i| o|5H glA>@ §Jg g§£5 3 S3 SOp| IH^OII. g-PI 

HAi^t 7^*1 °H§o[ a^sffe gtsroii saiiaoi s^eq. ay 2pk>ii °ish oissi ^d^te xii 

<H»o£JH. SZf*«|2| HAp^^Sfq. 

01 a^OB. X1[6 ?y Xi|7 ^A10I|£J «0|. A|0^ ^S°J 3ga|A| § A|Of2t. SA| StgO||A| gt?|2| 

§y cue ^eoiiai Aig^ m xhs 5i ixtoil tyet gs-oi SSSMI 4S£lb 33o| ti\^5\Q. o| 
S^oii, xii6 xii7 ^Aioim st3o| g^oPl . ^Tiq q qs chs^= 3^(8i5)g Afgenn 

51 3^01 Si 3^(815) sq q ?1X|E^ ^3||»oSiM. OHSf S! 5&0| S*8MI ^^S 4= 91Q. 

^q St6!©MI ^SS|7| 9\9\0\. E3I2! 3^(820) SE^ 7||0|e 3^(822) g2J 5j01E Sfq?h 
nil 9^25 XIISEITfq. §tt£12. Sti°| I2S Xl!g£|7iq ShiSI AO Elm. E^^t 

Si 3^(815)2) iJ^OII fllS@q. OlElSf 5Sg XI! B ^A|0(|2| 33SI ggJSMI 4=SS 4 2Jq. 

5E°h. oh§o| HHt* ygoi s»sife 3oi ui^et s^oiife. ^st jiehs agj ai g uhst 

*fE|£|3. UHSF &»S ^E °[q. E 15a^ sqssj Uflgf y^0| S^S| ^A|§ °h 

§ HA| §x|f EA|o^ E 15bfe E 15aS| ^AfS SA| Sx|°] °!JS#S EAIShb S 

SEOiq. E 1SbO|| EA|S| H0\. £1^5,!^ HHSI0II °\m. ?lfiK803)2J 3IS0||A|2| °ng £ 

XK814)2j HHgf ^S,K826a)e, XJ|1 ?|SH(807)2| 3||S0||A|£| °J|§ SAK814)°| HHSf S»(825b)j» §^5111 

S«SSM| £|oi °iq. cc^qAi, ?iffgs| ?||S0||A12J ejjasi HHSf gtsoi flgsui bhsoii. n &noi 

qe ^ ^#£J EDileJ (domain) 01 

ccsh. sj^oj S¥0 || §3^1 g^St"!. Sfi^J il^S fllTlof^q. E^ m± 3^3 gJ^OII £^¥f 
sa& moiife. ^ttoi sas^i 4^ £ib ^SfS qst. gf?|3t 2§shfe qs HHsf ^ 

SEXIUOli UN %H homogeneous or i entati on)2| 3^0||. s S |_ gaja 2hSSrA|?|7| 9|SHA|fe. g°t 

^0i| flS^? r UHx|E|^ 3101 b^g•3ls^q. q^OII. Sm?J\ UH Xl El CH S^S fl9&q. E 16a^ 

2^¥?[ §S3 Si 3ife HA| EAjo^ &SE0I31. E 16bh E 16a2J y 

Af§ SA| EAISrb §2E0|q. E 16bCH| EA| 3 u\9i g0\ . Si 3^(815)2] g 

S¥0IIAI «HS aS« CH5H ^iimti ifffos 2§t¥(827) ^ UHx|£|3 ?jq. E 16bOI|A|. 825b §J 82Bb 
t ^ h ^ k All }|e(807)2! ^|3 §J ?ie(B03)2| 3IS0|]A|q ^1(814)21 bH*f ^*>£ 

qqyq. 01 s^e. HEJgM o- a^sieia. osa& uHtre. £IS ^ifoii «nfog 

HH»S! HHSst gJ g- HHtfstOII 7|=H2| 33 SSfO||A| 9i§ iA r =tE£*l goim^ll S§ 4 2iq. SEtf. 
?rO|SX1j^ S?f£|A| Bffeq. 0|q*f ^EHOIIAI. 5«S #(804) . ^S r 2) 3^ A|0|0)| 32Jg °PrS r 3. 0| ^ 
5f£| Si 3^ SJ 3^2J §^2| s^oil qsH. b|i§°! 3^p r gfStt CHUTES m^Q- %} 
Sia01|Ai2| 5Hgo| u Hlf utstoi f?SE|(H £17| IM £011. &SOI qff 2 Sff£| EOIIPJOI ^szjq. 

~o|, 3711 g^e ySSA|3|7| ?|o(|A). Si 3^2] gJ^OII %m\D\\. Si SA|gq 3^2) g^OII § 
Ef^JI 3^2J A||71£17iq. E=¥7| sagq. °!|§2| i?| HHSfS 0|gO|| 

£JE^ ^§£Jb 3101 o^s|S^q. 

<^A|0||> 

qgoii, s ai-soi ^aioiioii q=fe «?ai§ °«g s*is| ^^chi cno r oi flgtutj, □ sh^e sae^q. 

<xm aAion> 

E BCHI qqLH^ Xi|6 ^A|0j|£t 0 r *^|X|2| ^ArS 5Jj§ EA| Xfl^q. ^3. 3 2| S3 ?-li 
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nam hww. ?ie^°L,-Ei 7\\o\m nsf seie-aiois aesL msa aeis-ejs 
aii g . §j sa^asoi »§9ct. yiss ^ei^ ^ ^&x\±e] oiaioiOH)! ^b 

0| DfgSQ. qgOII 3^}. 4^ 3^ ^ eiE^J|s|e SE^. 31101 e ggat #011 SiNxg 0|¥01 

X|b aS D 4l QgOil. 01 Ms^SI #0||. S S^S^f. lai^EII^ WtSS OlfOUIb aei 

SE13 §#Sf£Q. SE». HHSJSfS #011 SEHCKX. ?i% £S5f£Q. Egf. 61 S EEb 

9 uh» gsi *ieia ashaa. qsoii. ?iois nixis 3§«f;>ii ss*> a&i§ gsib 

sl mo\x^ MaioiH* Aigsioi essisq. qschi. ±g s^. ^. nj^A§2? hh*I3 sti s^oii 

90| £A[£|£S. 51D^ 3 = AfgSfOI 3>|»M k3& ¥. ^92) fM gDlll A|g510| @ 
#5101, nHSg S^SJSCf. 01 §21 3S!^C5!, g. ^)°| ?[0|g H|x|g £b SH#gO|f 

CHoH 3S| ^513. 1 Si±Q\Q a#AIH2S*l pell aej|sj IH£S°S OI^CHXlb 33 S 

E-1 3 SMhSS ggW2m. 0| tH. §?li§s! ?|0|§X]|S AfgSISQ. QS-OII. geiSBia ghAf# 
#011. ¥S£ §3 XH£°j 0f3i ¥*!£ 01¥O|Alb 2tH II |§ g#of«Q. □ |a|b1°S, ^¥SI- 
S#512. OH §«H 4^ S^Oll S^SIb SSasi m± 3^S. £bH3M § #Oi| g#Sl£Cf. 
X1I2 ?ieei CHlf 7|3o £A) 22011 |T0S F4 S| o£j npgsna, gf PI5fO|| ¥3 UHtf^(y3 

£f*fAf X||22| SE1211)S ESolSQ. 180'COfiAl 1A|3 =£1 }|g 22E51£q. ?|B ¥?|0|| A|g!«Pf £ 
SEfgJQ. i!§ 4/a£j r^mfOI £HS© ¥. ?(gO|| °|5H A|QJa1IS 3^A|?U. ^S#2| 0| gf^0| ¥ 

(ft) 2! UIQh^ ™g(MerckAl ?JI52| MLC6608)^ ¥2JSH1, ¥°J ?S§ S 321 ¥*| S &Jg5|3Cf. qjg> 
£|=0|| gCH«£| 1/4 Hf#Sg §S5P, SE& 1/4 EJ#ff2| S=f ^tfO| SSS2| ^3|=i &g0|| 

cKo^oi ami 45' ggs^ 835f§ uH*i stsia. a ?ioii tmag ^ aim^ 

0|£P ifO| SfOI gOIS StOlM my S| A|Om «Si ^SSISQ- ^£0|| °jsj ^h^oj bi^ 

b 351 &:n. feS ^E£f^e2| s«o| dh^ as ¥4=5t A|0t^ *^0] 3013^. SEeN #51 ^IS2J 

¥£f ai 7issi ssoi gagii. A^ol5^^ ^otxiq^sE s®i SflPh afe 3ie gpii sisq. ee 

^AI9 SEE 32. SEOfl 5*SHE 2§ ^ 2igM iPII El HQ. EE°[. A| 

^It^SfOI A|0|2| ^§sh g ¥i ±20 - o|^£| ^*fOt| A) i?J22. @ A| 
0^ L-H 0(1 A) E> §#£| SI #0| oi^JS + 2iHQ. 
<X1|2 ^A|0|j> 

<ygJ-^ ail. gf ^0|| ITO g^sh ^gxf g3S °-!|Si2£ Uf^3. QE W|1 ^A|0||2f g 

gjs^i mo\ aiA(« s/i #sis s^sfHQ. cisoii . A]ot2f ^umaq. n ^at. 

oi^lSfAl gfg III Mb ^ V E0II ?i01A|2| 3SI ^8 aset^Eoj g« 0 | OH^ ^€ 

iji^Sh A|2J a^QI 201SQ. EE°[. *|£E0I| fl|l ^A10(|3f ?1£| gS5}7l|. gtS HA|7f oJOISCf. 



QS«|. 3¥Xl gAh S QHgAoii sag oi^fsh g^, AIM *ja|0I!^ D[S;WS. ©b A|0*2t LHCHI 
M2i SI#P °!#lf 4= 2!21Cf. 
<«I3 aja|0||> 

X1|l UMWOHMW a0|. iai^Ej|=i XHSgog 0|¥01X|b ^El 1E13 &}Af#S gib TFT D^Sf 

act- «n ^Aioiioi[A)2f eoi. msf 3IS2SX, saoii iTo« ±mm& ?isg ohastaa. gf j\ 

&0i| UHa=f(JSRAf AL1051)! £S5|Z. 18O*C0|| A) 1 AI ^ §21 25S^Q. TFT 

Jiff #oilb. ^nnoi/HXiiM ^ssfb cjiijoii. gel BhAf* a £tH n §g j\\o\^ hhaj gj cgt 

oj una #011 sjio^i asAia°sAi. 3.7\i\. aiis i0/«. 20/w. ^oi 2/»2J p| g « gastaq. 
on Mm\m Essiacf. #§f ^iee ¥^sm, ?haoii sish Aisiaiv ssfAi?i. 3\o\%mw 

atl5fA| ^3A| ^SfiSJ 01^ 0| SCJ£)2J U|0|^| °H§(MerckAf ^i|S°J TL-213)# ^?JSf2. ^ ?S 

AH| 1 *JA|0IUI DJff^hXIS. Cflg 3|»2| £|*0||, SCflqsi 1/4 HfSTif H S^SISQ. 0| OB. S 

»©fi| ¥3l^°S¥£1 ^S* ttH S^0| AIJII 45' 2| £|E^ ^g Sh2Qt . 3 ?|0|| ^ 

#S i^b A| e= HHximSQ. 

0|2| ^01 otOf °JCHE! MS M^! EHy°1 A|0t^ U|. 7311 fi!A|0||Sl □|&?|a| 

S. Sb 3,*E0I| 2|£H ^22J ^Sffe 3 51 813. ?§£|i§5) S^O| DH¥ ^8 ¥^El A| DfZJ «g 

01 201SQ. SESh, ^3fg ifEE. mi ^A|0||3} DffiJWE, gEH S.Q 33. ?|E0I| &5H£ # 
s£J 51S ^1 £)SCf. 

nn aj A | oilCHIAISt SOI. <yg# stg Jil^olOI A|0|2f sahs sgsi go ±20 - 0|#2| gf 

5foiiAi sef23. a aio^ m\M¥ §#°4 m#oi ej<y§ ^ sihcj. 

<fl|4 A|O0> 

i\± 3^3 g#S g^gOl 3^H 0^SH 21b S#°S ohOI TFT ^I^MSm. pai^E||?J 

JHS£/H. SSN7|g i h b ^H#WIS A|SS|«q. 3£|b 7311 SA|0||2| S^£f D^^^IS. eqSS ^ 
£J5|3. D JI& 1/4 Ef#&, SSS. S! Sfth A|MM CHS PIS^OII H^SISQ. 

0121 ^0| 5|01 2013 MS SfO|g 2H°J 151^2) Aj0|2^ sgg ag«tgq, Jill aja|0!|£| a|£f 
^hA|£, Mb 2IE0II °I*J 4l|S2| SSf^f 35| 812. feg eSBf^eoj g« 0 | aH^ aS ¥451 AIOR 

=901 soiaq. s&. fS ^£^1 »|i ^aioiisj g¥£f uinctoi bu^i si2ir_f. 

as«i. 3^9 xmo\3. Aiot2i igs h H j t nn Aj A[oj |o) uineiot my swoixsi 

SfJ^oi ? 4 3 A|if ^^0| °JOlsq- 7311 ^AjOlloi g^2f Qfth^fAjS, s|0| £lb 3? 
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<X||5 ^A[OI|> 

xiii MMwm n\z*jm£.. m$i±^ xhss°s oi^oixi^ gqa «iai§m tft ?mm qg 
siaq. xin ^aioi|2| §^£f ojsjtxis. ?iH°sAf, aeai not ^qq&i nja«j 

S3 Of. of ^ | 4£ HHS^KJSR A| X||££| ALI051)# 180'COIIA) 1 A|£l g°l qg 

a^SfSQ. ^A|0f|3J 3>i51 ^?|0|| AlgfXflS EE55H2, 336,«£i ini|0|A|X||l tf3& 

qgOII BJStf AigXHS 3StAl?1, ^2§°| OISSOI §CjE)9J U| Oh &i 0Hg(Me^ckA^ Xl|£2| ZU- 
4792)21 ?K>|§ ElxIS 6«0)| 2§*1 3i(^ = M¥)^ea)a ^ojsm, ?g§ g 3 £| 4X| £ gJg 

S|«q. 

XI1 1 ^A|0)|2| § qjiqXIS, CHSf 7|S°| £|*0||. §Cfl«2| 1/4 qg£l §t! 3^51g £AfO|£. 1/4 
m©&2| if^JJf SSeSI ¥9401 HUSH, ^^°g^E| s§g CH 1/4 If^nioj g* 0 | A|3|| 3»fH? 
45' 2| 21E7I ggStSq. H ¥101! tlglSM AIMS t)||x|otSQ. 

oi£f aoi sioi goia soim esq m^°\ mow mg^ *gsiaa. zieoii 21 °i ^sei 

3S|fe 35) an. fee 5MEt^^°l S^OI OH? k3e AI0P4 «^0| gCHSq. SEC Xl|1 ±JA| 

0II2I 0|£iqX|£ fflEOII ¥=^el S^2J 31 

EEEl. £1^2 XIITmOl A|Of2i g ag^f 2°. 4! A| Oil Oil A) 21 i>0| . ±20* 0|#2| =2* gfS 

OljAi ±H£q g£}S2. fl A|0t^{ LH0IIA1E1 S^S| SJ^OI 4 s 2i2jq. 

<fl|6 £A|0||> 

Xl|5 ^A|0||£f 0|*iqx|S. Sai^E||a XHSSOS 0|?OUI^ ^£1 SE|S «lAh@g if£ TFT ?IS§ D|g 
ms 5|»o£At 33011 ITOM ^qq£l ?ieg DI3»ha:*. gf 4S HHIfej(JSRAT 

fl|S£| ALI051)g 180TC0IIAI 1 A|£t =°1 qg ^SSISCf. 0P|A|. TNjlf D|j!?W£, 

EHa°J = £0||A| 45" 7|g7|. ^|nfso S 90 « uje»g y ^ £)gg SSm, XII5 ^A|0||2t 

DI93UIS. 7|S ^?|0|| A|gJXI|g ESSfSjq. 5|S 2^°J ^EIIOIAIXll^ Ah S st *, ^[g0|| 2|«H A|gJX(| 
3»A|5|a. ^Sg2| 0|gf^O| g(J£)?J 1410^ °Hg(Merck^ X1| 52j TL-213)£| ?fO|g qx|> 

E°|Ae g ) S ^gjou. 4gj ^ae §m ^xis sj^oi«q. ee&. s^a gise 90 

xi|5 gAloim u\^y\x\^. qs s|=ai Sdi^ej i/4 Si aas S^ofsq. 01 m. eg 

B°| ^3T^°S^q m 1/4 mSSSJ S^0| A13II agog 45* £| 2t^J\ £|^s ^§Sf2q. 

012* aoi 5101 §CH3 kg M^l SH2I Dfiy^ A|Of2| *§5|gjq. 2|E0I| SJ& ^52| 3 

Slfe SSI 212, ?§a^§2| g«0| DH¥ ^4?J A|2f mgO\ gCHSq. XiM ^A| 0||TU 

diphs. *iseoii 3ohe ¥4-£j s^ej 31 e gfstq. sE°t, ig ?spj 51 e a j^w m g& ^E^^ * 

4o|q. 

EE 51. £1^3 X101SH) AlOt^T ^§£l Uf. BD^^J of= Stfog 15" 0||A1 ^52) ^5f?f a 

X, W¥ Ai0t2|0| sisiq. 
<^l|7 ^A|0||> 

mi ^Aioii3i D^^jxiei saog sii g^si s^s §gg°s si tft ?mm aisshaq. xin um 
«i2j 3?2i d^;fxi£, ms 7ieiosAi s son itos iinEigh ftsi ?ibs Df^maq. a ^leoii 4= 

9 HHSa|(JSRA[ X|[5£| JALS-428)S ESSI3. 180'C0I|A| 1A|^ 3SSh£iq. Xi|6 ^A|0||^ □^ 

S17FXIS, HHyq *&0I|A| 45* 7!S?|. ^SJ ;IS^2£ 90" ggi «5 SofH. X||B ^MO\m 

DISJWS. 51^ Oil AJgJXIl! ESSJU. SI3 ^IHI0|AiX1im t^?J ^l^Oll 2|5J| AlgXllS 

g5|Ai?|2. ?|0|§X1|= SH H3§q OlgfSOl §GE)£I U|0^ e!!S(Merck AhX|| ZLI-4792)* ?g|6|2. 

^at ^ SSI 4xis iisisci. oichi ct|q. ggfg °i^te> a?. d|^^^ a^lioci *si«H. smsi 
Slib. eo,^e tygjoi ghsfOI Ai^ qff 4 S^2£ X|25jo^ g&Eiq. 

X||1 ^A|0||3| q*H7|X|£. CflS 7iee| £1^011 gq^°| 1/4 B}9&g SSSI2. SE*1 1/4 its 

S12I ^S0| E<SS°j gftfOII qmoi A|?|| "Jgog 45" ?F E|E* HHxlojaq. 3 ?| oil 61 

iife Aiep HHxis^q. 

0|£l a 01 a\o\ ^ots SE2| ih°J Alow ^§°1 uh 312 a.^S S&l a^, feg 

seq^eoj g« 0 | nH o ag oa^ A | 0R s^ 0 | ^oisq. EE El. SM tfA|0||2| D^hXIS, «E0|| 

^4Pi >1S &°iq- 

EE El. ilglS SiS XII 7) old A|0R ^gsi 3?. JUH ^ A|0||0||A| £| «0| . ±20' 0|^£| ^ ^S 

°^ ^27} gP|22. a A|0W LHOHME! ST^0| 4- ?i£iq- 

<»|8 ^A|01|> 

X1|1 ^A|0||0||A|£T ao| H± S^S §3S°S 5|2. s= 12a Si 12b0|| qqyj xi|8 ^!A|0||£h um 

J\X[g. m± ggf¥OI| £bt|3E #^ DH15|0| 2^¥S S^3|0i TFT 7|Wg Ol^ofSiq. X1|1 ^AjO||e| 

g^£i ohs^fxis. ms 2IS2SA1. a a on itos ^iheiei ntamaa. seei xii7 ^aioii 

31 nhfipWS. gf 4^9 «HS^(JSRA| X|[SS| JALS-428)M ESStS. 180°C0||AH 1 A|21 §p_h 

assiaq. gjoii qqxi 4fs| ?|Btoi| 2jg« ssisiq. o| BHS^oii aoixi. «§2 aiJ 

SS. ^ ^ 12bq 825b. 826bS| gfSSS HHS32. 3 5^11 3|g 71°| 0' 0|q. Xj|3 

^A|0||3f o^^.^5^x|s. ^moixixiii qtioii. S3 iq 3 SlAhS. 2b|3e §| ^i|0| e u( |ai 

£ai£! HHd ^011 siaetJII SSAia°S*|. S0| 10/«. ^ 20^. feOI 2/aq 7|§M s^siaq. 7| 
£1 ??|0|| AlgJXJIS £S5|2iq. 71©^ ¥?15U. 5IS0I! °|SH A|gJXl|?S S^A|9|3. *2 g2| 0| 
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!#30| 9(1)2! HDffi| M|§|(litercC. ■ flS2| TL-213)g. 3|0|gdX1|g Stf«|-*l Sf( r ^gJoiaP. 
?2i if 3Sf 4=X|S agSJSP. 4'A|0i|^ Df£PI*|£. 01^ ?IS2j £|*01| £A)CH£. ^0)^21 

1/4 JflSffai- 1/4 DJSSSl gf^^ S3B£| ^^0i| msHAi . 335121 j^^o^-^ sg| 

OH 1/4 m&S2| ^*o| SS2g 45* 2| gSSjaq. n 3 oil 3^ 

AIMS HH*|8|Sq. 

oist voi sioi gois my ei aior ^smaq. xim gAioii°i 3^ q*>;>t 

Al^, Safe ^E0|| £|°h ^h^oj ggj gj^ aeyAEO) g<* 0 | DH^ ¥45* A|0!2| = 

SOI gOfSQ- SE&. ^Jlfg &SS. All ^A|0||3t DfSJfflS, g2H3 321 H|25|01 33, 9|E«| & 
SH£ ^5°] 318 S^l £iaq. 

SEtf. H|1 £A|OI|01|A|2I SOI. ifSS eig W|7|SK)I A|0^ s S § go. ±20* 0|£2| ^ 

Oi|A| ^3EI>| gE|22, S A|0M>| LflOIWBl S#2J 5t#0| ojAig ^ °i21Ct- 

<X1|9 ^A|0||> 

WM ^A|0||0||A|2| H0\ M^E »ai±H|B| XH£=0£ Ol^OIXIfe gEig yAlSS 3H= fl|S| 

CH» 31321 21^011 gLH« 1/4 Ef&Sg g^ofSjq. SE=K 1/4 IfSS2J gfSFOI <=3^ 

SJ-Sf Oil CHSfOI A|5|| gfS2S 45* ?|gS^ S^Sg BHSlsraP. EEg[. 3 30|| i+^g ?ife A | 

HH^imsa. gai^Eii^i xh£s°i e?i^e^ ieii±Eiia j^ei2£ oi^oixi^ geia ^ai 

&S| e?|^e^ yCHOIP. ===. 5f= Sfl^E^ 0 |g£|SlC|. 

oi a 2. aroi xiixsig. aioi^oi goiaq. se&. g?j|2| e«§ iXKMi dioioi ^°IQ. 

<Xj|10 ^JA|0j|> 

X1|1 *JA|0f|2| #A|Sh gvgjog. QH*j ais) L[ |S0||. gai^E«S| XljSgHS G^OUIfe 96)3 

^A}g. SI 3^^ ^ej|>iEJ|a XK£g§ S^SfSQ. fl|10 iJAIOIIfe 3^a« 191^91=! 7HSgO| QJJS ^tS| 

LH^OII g^Elfe SOIlAi -QI8 ^A|0||2J qep. =. fl|1 ^A|0||2| §°-2* »AJ*f gfS°S q» ^l&2J ° 

si ^is ^oii §ai£EH3! xiissg ssmaq. ayis^ §§ ee^ itos gasraq. f? 

5| ?IS}0| qff P|nho^A1 OlSEiact. fl]1 ^!A|0]|0||Ai2J a0| . °-!JS HH^g HI^SU. H^l 8f0| 2 
015! HHy2I A|0|2| -^Si 3^. 311 2 A| Oil ?.| 3^21 ^01 ^j22| 81 3 fe8 ?§B|^§ 

2J g«0| aX-ISI b3S A|0W SOISIlf. ££^, Ah^^ lig XOSKfl A|0|a| =s 

S 1 ?. Mil ^A|0||0I1A|2| a0| § A|0^ U30l| A1o> §^2J S}^0| ojijg 4= SiSlQ. 5E^, g£J|2| oh 
S iXIOtl HI 8| 0| ?|E?| ^9iQ. 



0|^0||A| igsf ^0|, g gfgOII °JS)3. ^C||«2J 1/4 EfSSj- ffl^SS fS§ H|2 7|£t ^0|| 

HHxISIH. X1|l ?|32l 5Hgg^2| AfOIOII 5JOIE «m°J M£||^E||a XHS^°S 0|^01A|^ SFIgg 

uHxisi^ 3ioii ejsH, 1211 2j 54§2j aef yjygi uiixi^ g^si uiawoi. ^si gts sai?( ?i^sh3 

CI. ^51, °J|E|a D»e?jA ?=fi| 3^, °H§e 7§S|^ UHii! §51^ g*fO| gO|5H3Q. 
tf&a ^2J mm SE^Z 2SXf If^g °tj§g£| ON, OFFOII 2joH S A|0|2f3» 1 A|0^2| g0|5| 
Jll m 4 212. gEH2J gtAJS °J!£! HAI Sx|0||Ai ^X1|?| gag m?>2 ^ AISEh S^2J AI^SJ gXII 
£ SHS^ 4 2ia. 5ijggS. S|Eia|Old(retardation)g «HttSM^ 35}A|?|^ oi 

og »S| ON. 0FF?f SSHXIPI OflSOII. °4§2J HHtf ^Sl fl^i Sfi^f ttJI SO. 2^2? ^?IS8| 

fe eH§ ssi xiff^oi A|g& 4 am. 



(57) 3^21 £91 
1 

SLW8 5H§ HAI 3XI0II aOHAI, 

4T3| xin 5|&0|| CHlfofS^ S ejAt S*f2| ggoil UH^IS ^ S£? H|2 

4T3I X1|1 7mi% XJ|2 7I5I3I2I AJ-OI Oil HH*|=! &J\ XIM 7|ff^ 4,^1 9J!Sg^2J A} 01 Oil 

salmis! xhsso^ oi^oixife aa lE|g: 

^f^i an 3ie *2| s gjAf ssoiiAt sf?i a&iS2i *goi ^ B ia a g^s: 
xii2 3ie =011 ^xig i/4 djsb: a! 

4f7| 1/4 Cf&eaqs 3 Ah y*f2| 2 soil HHxIS gse 
M S&ofJE StAH 5H§ HAI 
S?^ 2 

ojaIS oh§ HA| SxlOII aCHAI. 
xi|l ?ie: 

^31 X1| 1 Pieoil mif«rs= ^ oj At S s t2j 2^0,1 mi s\ ^gsh ^2 71©: 

^3| X1I1 ?mil\ X1I2 A|0|0|| BHXI3 °Jj§i2|, X1|1 ?|5h2| £7\ ^ #212J AJ0|C1| ^x|E 
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lai^Efla) XH^gS^ OJ^OiXIb^d gEiS; ( 

e stmb &hAts hai sxi . 
m^ti 3 

g^PSf 4 

^112^011 £iCHA), g 2A| gf^0||Ai 3g) ilj XH£#£) 3gJ«| tf&WI flfih 

q SSSfb Bt^S e»§ HA| 

S?^ 5 

XPff £b fl|4tf01j 2A0I/H, 4^1 ii&Sb. 
Af£ CHSWfe 2^H2| 2^: gJ 

£p| = S g= Ah0|0|| H«x|=! b^S QNgag s ^3. 

#21 2S» g<M-S °«§§0|| I0Ma> gtfg 5H§g°| ^?|§Sh 

b uUfg °!J§ HAI 

S¥» 6 

UiXI »|4« g Oik §t &0i| 2iO)A1. 
&3>| mi ^| X||2 2IS0I1 qSfSlfc 3 ^011 Mtig ?AP <M£ *t=f: 

015 ^Ah A15 g = ah),| Qifea^ §EHS UHxig «^2| g# ^5 3^: 
a^l ^ ais ^3| g& a !S g^S^sj u§ oil qgsm §ss ^-^2| tsfsi egui^q: 

£P! ^Af i!2 SSf a i!s £!^0|| S|SH go(0£ ?£S|b *jO|£ sm°| ^ : 

*t $4:011 CHgolO) g?\ SfSt ebhxI^EIOII S^EIIl g °JA| ^gO||A| £p| °h§#2| *^0I| g^EI 5f 
± g = : °J 

m sjai- ^oiiai ^i oijgsei 3&011 s^a^ *pi m^oii ?i^ °Pishb 2^ 

1 q S&ofb ^Afg «h§ HA| Sx\. 
7 

SI6SKJ1I £iO|A|. ^Af EEfe d5 3^ g ijOit 0)i= 5fU^ gj Ah ^f|0||A| 3^0(1 £f 
?l S[i £1^2] gJifi a ^blolfe SMS HA| . 

8 

All 6 g CHI £iCH AH . £PI afi 2^8 ^8 32|S HQ Sig i^te §P2|S0|3. 

&j\ 5!^e ?I^0I|A| M q 4^1 S}^ S^SCl 5 33g ^71 Sti 3^ 2*115 ¥jx| 

Oil S^EIOi 2ib ^AfS HAI Sx|. 

S?» 9 

A1I6&0II SICH A) . &^| £|i S^s e!S SEb 3^|SL| E^B i^fe §C|^§0| A|S 3 ^£|0| 2«b 

s^oia. fe^i s^b ?i^ohai s iih £j\ mi s^sq e s^s ^3. 4^1 sxiig 

§b ¥|x|0|| S^EIOI °/b yA|S °H3 HA| §x|. 

10 

MI8S0II 2iCHAH . ^| g« ^| jqj2 ?1^SI » °J 3S0i| g^EJCH 2ib ^Afg HA| 5fx] . 

S^lf 11 

*|880ii £ioiAi, hj\ n± s^s □ ^ej s^o| ^xi sq^issi at saieioii ba xiej 
(cut)?| SSE]01 Sib y/tS HAI sjq. 

12 

SI8S0II 2i01A), ^71 a|i S^b II S!^ ^2J §y^2| ?|x| Sb 2| SA]E10|| S 

S5lb §i¥?l §3£IOi Sib HAI Sx|. 

S^S- 13 

fl|69«l SIOIAH. £p| 5|i S^5J ^^Ofl g^lEIOI Sib HA| §x| , 
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14 ^ ^ 

jans lh xi xps § o\± *> son 2io(A) . £pi 5H§#s zngxt shjms ssstb gf^s a 

§=FS 15 

X1MS UiXI «|4» § CHii £l Soil 2iCHA|. £f7| 2!!§§S ei|§2J #a§2J OlgfgOl ^(H)Oia. S&0| 
^7)£]X| fifg m £J7| Mil X||2 7IS0II m\0\ 3 2Slb UHSfE|0| £Jb SLUfS °h*! HA| § 

x|. 

§?Sf 16 

H1 158011 SIOJ/H . £P! ^3#b 3^5 2J?ia q fcXW ^3X|b SSf2£ H5ISM ajOl ¥ 
OIEIOI 2ife HMS °h§ HA| 

17 

HH» LHX| X1|4S g 01k £! SOII £«0)A|. £t7| 5H^=e 5H§2| ftSMSJ OlSaoi 3(1)013. SttOI 
^7[E|X| StS IH UIDf^l ?5i £b gfAJS ^3 HA| 

S=P8 18 

H|17S0i| °[0|A1. 2{ M5j A}^| oHggs oijg g X[ o| gJO|A|b SSfOI A| £ CIS 2£r?°-l D|4: 2<* 

l^b SNMS 5Hg HA! Sa| . 

S=PS 19 

X1|17S0tl 2iOiAi, at §t± LHS| £J7| eHgi? °h§ ~ xfs j e^ae y^0| A|g C(i 2g#S| D|£ g<* 
§ s*b ews si|S HAI Sfl. 

X1I17S0II 210IAI, 2t Sti LH5| &7| ™3©b ^X|°l ^S3t SIOIAib gfgfOI A|£ QB 4 

^#<H D|i g<*g gjfe °h§ SAI S^l. 

S?& 21 

AI17S0II 2I0IA1, #7| r>l5KDt «|2 715 A|0|£| 37HSul|A|2| MX)°) HBIge 2>s |- oiSfSJ 

^3 HAI 

a=?B 22 

WHS LH XI HI4S § Oik et soil 2iO|A|. &?\ °J!§gb" 0 -43^l »SS2| Olgfaoi 3013. S&OI 2J7f 
El X| StM CH 22X1 LJOi ^(homogeneous) ?5i S*b BM»S HA| S*| . 

IJ^S 23 

HI22SCHI °JO|A|. 2f ii± U2| 37| °-«S#e 5*13 ^X|2| gj 0| Alb SSFOI MS. CIS 2g#£| Dli 9« 

8 SJte 5Atg 5Jj§ HAI 3*|. 

24 

XI|Z3»«| °1CH Al . &y\ W 71521 X1I2 7|» A|0|°| g^iaoi|A|2| SXt2| HEJ^g ava f o|S(°l 

yAlS HAI Sxl. 

St»» 25 

^Ah§ eijg HAI XllSSIb ^SOII SiOIAi. 

^0|| HfHf M^AI^til S^SIb BSI: 
^71 XI1 1 ?|B ^oii g i^ii SSSIb E*3«: 

£t?i s- s^s 4f on ^aii^i^ xHego^ oi^oixib lEISS SSSI^ B?l|: 

fe^l S£l 3E1S a«l SI- 4: S^SIOI n^M 4f?l s^Bt e^XI^EIOII S^A|?lb B^ll : 

X1|2 715 ^011 SS S^S S^SIb 

^7! 3|1 7|^5>| &7| sfi &7| X||2 7|52| ^7| S^OII CHSA|7U. ^7| Xj|1 7|53| fl|2 

715 AfOlOII 7)^X[ ^71 sltflg SSS|^ 9l|Ssg g^SJb 

^71 X1I2 715 ^«l 1/4 mS5M SSSIb Ml : 5! 

&7| 1/4 aoil SSSi §SS|b 

Af7| oJl^fi S^S)b 331b. 

^7| HI1 715^ ^7| X1|2 715 A|0|0|| SkD) SEb S£IHD1g 5tJo|b ^Sfi ¥2)S|b 531 : 51 
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£Pi EkOI 5Eh SBI31IHS SJjS^iOIIAI 3S^S}S^ 831 

a q sew^ bws ens a/i 5«2i J3i zs as. 
26 

«|25Bfl| °iCH A) . eifSSe S^Sfe EMI ?0|| g£J SAN» °|oH £PI ei|3S2J °h§ SXIOtl H£Jg 

^ ^ h s sa»hb emu q stfsfb swjg 5h§ hai s*isi sis as. 
a^a 27 

»|2BB0H 9lO\M. 4t?\ 3*1 SAffe £p| XIII % M2 g 5! 01 £ Oj^ SH40II CHo[0| b|^=Spll 

^tssife y/is eitg hai sxisi xiis 

g?9 28 

XI|26tfO|| 2iO|A| . #7| gJ2| £Afb 4^1 XJ|1 SI »I2 2l5f0|| QlSpOj Bl^gsl}! SSS 0|gSK» ^§S|fe 

ekms ?hs hai sssj xii s aa. 

29 

SI26S0II 2iO|A|. -fe^l 9S| £A^ mi §y JUI2 3|&0|| CHS|Ot =£5! ijfog n|g§ OlgehOj 

Elfe °h§ HA| Sx|£| XII 5 gfffl. 

§ =?» 30 

HI IS UfXI Si XJI25S LHAI HI29S g 01 «= g! h gOII 3§g ^Alg °«3 HA| S*| S ^=o|b 

Hon aoiM. 

Ai^ 2l3Sftr £|i^2J 5H§#0j| = =^(S. SfOM &SAia°SJW HAI 3x|# £e 

gta(dot-inwertedly) =?S«fe SWS °!<3 HA| §x|2| «m - 

S?^ 31 

LH X| S|4S. 5J LHAI X||23S s 0)i= # &0 || gfAhS °«S HA| gx|# ?=ofb S 
S0|| £J0|A|. 

e saigjoi ssei^i soil °H§goii sys asws°£*i 5i±ee EAimb ews ^ 

a SA| S«2J gfB. 
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